Epidemiology of avian influenza in Africa (EPIAAF) survey : Midterm report LoA PR 37212 between FAO and CIRAD, May 2008 by Molia, Sophie (ed.)
EPIAAF survey Midterm report 
 
 1
 
 
 
 
 
 
EPidemiology of Avian Influenza 
 in Africa (EPIAAF) Survey 
 
Midterm report 
LoA PR 37212 between FAO and CIRAD 
 
 
 
May 2008 
 
 
 
 
 
EPIAAF survey Midterm report 
 
 2
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CIRAD 
UPR 22 Animal et Gestion intégrée des risques 
TA C-22/E Campus international de Baillarguet 
34398 Montpellier cedex 5 France 
Tel : ++ 33 (0)4 67 59 39 53 
Fax : ++ 33 (0)4 67 59 37 54 
EPIAAF survey Midterm report 
 
 3
Summary 
 
The objective of the EPIAAF (Epidemiology of Avian Influenza in AFrica) survey is 
to better understand the epidemiology of HPAI in Africa by assessing risk factors linked to 
the introduction, diffusion and persistence of HPAI outbreak foci in seven infected countries 
(Burkina Faso,  Cameroon,  Egypt,  Ivory Coast,  Niger,  Nigeria  and Sudan).  
  
 The survey officially started in mid-November 2007, after CIRAD and FAO met in 
Paris in October 2007 to finalize the letter of agreement. Prior to this, a meeting had been 
organized in Cairo in April 2007 to share with beneficiary countries the survey proposal and 
to take into account their expectations. A technical meeting was then organised in London and 
a protocol describing the methodology and activities of the survey was written by the 
following month within the partner scientific institutions (FAO, CIRAD, ULB, FLI, IZSVe 
and RVC). Activities of the survey were slightly delayed by the longer than expected 
recruitment process for the national survey consultants (NSC). The EPIAAF preparation 
workshop for field work and data collection was therefore organised in February 2008 in 
Bamako, Mali, and enabled to explain, through presentations, group discussions, and a hands-
on training session, what was expected from each participant, NSCs and international experts.  
  
 Field investigation missions were successfully conducted in six countries (Burkina 
Faso, Côte d’Ivoire, Egypt, Niger, Nigeria and Sudan) between February 23 and April 17, 
2008, by teams composed of two international experts, the NSCs, and assistants from the 
veterinary services. Field investigations in Cameroun were postponed because of civil 
disturbance in the country when the team of international experts arrived, and are due to finish 
around May 15. During these six field missions, investigations were conducted in 38 different 
areas, including 19 with records of H5N1 HPAI (former or current) outbreak (“case” sites) 
and 19 considered not to have been infected by H5N1 HPAI (“control” sites). A total of 50 
questionnaires were filled gathering information on risk factors for the villages and/or 
commercial farms investigated. Paired biological samples (tracheal swabs, cloacal swabs, and 
blood samples) were also collected from a total number of 3 334 birds, among which 78% 
chicken, 14% ducks, and 8% belonging to other poultry species.  
 
 One set of samples was kept for the national veterinary diagnostic laboratory and the 
other one shipped to the OIE/FAO reference laboratory at IZSVe Padova. In some cases, not 
enough serum was collected for both laboratories and priority was given to the IZSVe Padova 
(with the exception of Nigeria). Batches of samples from the six countries have all been 
successfully received in Padova (shipment arrangements are in progress for Cameroun) and 
diagnostic tests (realtime PCR for swab samples, with confirmation by virus isolation for 
positive; IHA for sera, with confirmation by AGID for positive) totally completed for Burkina 
Faso and partially completed for Côte d’Ivoire and Niger. No evidence of HPAI H5N1 
circulation has so far been detected. 
 
 Two databases (together with their user’s manuals) have been developed to store 
information collected by the NSC regarding risk factors at the national level (“National 
Survey database”) and information collected by the field investigation teams on risk factors at 
the field investigation sites (“Village Survey database”). The database to store the laboratory 
results produced by IZSVe Padova is currently under construction and will be completed by 
May 31. 
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Different kinds of difficulties were encountered in the implementation of the above-
mentionned activities including a too limited time in between the Bamako meeting and the 
beginning of field missions to adequately prepare field work, countless obstacles in the 
shipment of equipment to Africa and of samples from Africa to IZSVe Padova, and 
alterations to the original protocol because of field issues (civil disturbance, refusal to 
collaborate, difficulty to find adequate control areas, etc). 
  
 A meeting will be organised with data analysts in Brussels in mid-June to review all 
data produced by the survey and finalise the statistical and modelling strategy. The following 
two months will then be devoted to analysing data and producing conclusions and 
recommendations. 
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1. Introduction  
 
The EPIAAF (EPidemiology of Avian Influenza in AFrica) survey has been funded by 
FAO under the LoA PR 37212 to improve the understanding of the epidemiology of HPAI in 
Africa with the final aim of providing recommendations for enhanced surveillance and control 
of the disease. The specific objectives of the EPIAAF survey are as follows: 
- Provide a standardized description of HPAI situation and outbreak patterns in the 
seven infected African countries included in the survey (Burkina Faso, Cameroun, 
Côte d’Ivoire, Egypt, Niger, Nigeria, and Sudan); 
- Assess risk factors related to the introduction, spread and persistence of HPAI in 
the seven infected countries included in the survey; 
- Predict, to the best of the available knowledge, areas with the highest likelihood of 
occurrence of HPAI in the seven infected countries included in the survey. 
 
The protocol used to reach these objectives has been extensively described in the report 
entitled “Report of the protocol for epidemiological surveys LoA PR 37212 between FAO 
and CIRAD” published in December 2007. Shortly, activities implemented within the 
EPIAAF survey included, for each of the seven countries of the survey: 
- Field missions to investigate outbreak and control sites: these missions aim at 
describing epidemiological characteristics of two to three outbreak sites and of at 
least one control site for each outbreak site. They also aim at filling in a 
questionnaire to collect information on risk factors at the local level, and at 
collecting biological samples from poultry to assess the potential circulation of 
avian influenza (AI) or Newcastle disease (ND) viruses. The beneficiary countries  
expressed the need to consider ND for testing disease to assess poultry health 
status, as it is a major poultry disease in most developing countries of the region; 
- Laboratory analysis of biological samples: all biological samples collected during 
field missions were duplicated to provide one set of samples to the OIE/FAO 
reference laboratory for avian influenza in Padova (IZSVe Padova) and another set 
of samples to the national veterinary diagnostic laboratory. For standardisation 
purposes, only results from the reference laboratory will be considered for 
statistical analyses. Samples will be tested for the presence of AI and ND viruses 
and for the presence of antibodies against AI and ND viruses; 
- Collection of information at the national level for the smallest administrative unit 
including data on HPAI outbreaks, surveillance and control measures implemented 
by the government, and risk factors related to poultry production and trade, 
environment, veterinary services, and wild birds. These data are collected at the 
lowest possible administrative unit (at least at the region/province/governorate 
level, and whenever possible at department/district/county level); 
- Data management: a database will be built-up to store information collected at the 
national level for the smallest administrative unit and through field investigation 
missions, as well as information pertaining to diagnostic test results; 
- Data analysis and model build-up: statistical analyses will test potential 
associations between risk factors and HPAI infection status for administrative 
units and field investigation sites. A model will also be built to try to predict areas 
with the highest likelihood of occurrence of HPAI. 
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The implementation of the EPIAAF survey has been granted to CIRAD (French 
Agricultural Research Centre for International Development) based in Montpellier, France, 
which has signed the LoA PR37212 with FAO. CIRAD has subcontracted four research 
institutes with experience on HPAI epidemiology and diagnostic, to assist it in the 
implementation of the survey and the analysis and interpretation of collected data. These 
institutes are: 
- FLI (Friedrich Loeffler Institut) based in Isle of Riems Germany, and involved in 
field investigation missions and database build-up; 
- IZSVe (Istituto Zooprofilattico Sperimentale delle Venezie) based in Padova Italy, 
and involved in field investigation missions and laboratory analyses of biological 
samples; 
-  RVC (Royal Veterinary College of the University of London) based in London, 
United Kingdom, and involved in field investigation missions, data analysis and 
model build-up; 
- ULB (Université Libre de Bruxelles) based in Brussels, Belgium, and involved in 
data analysis and model design. 
 
National survey consultants (NSC) have also been recruited by FAO for four months in 
each country to implement activities of the survey, more particularly data collection at the 
national level and preparation of and participation to field investigation missions. 
 
The LoA was signed in mid-November 2007 and the anticipated timeline was according 
to the following calendar:: 
 
 
Figure 1: Initial timeline planned for the EPIAAF survey as of December 2007 
 
 
The present report corresponds to the midterm report, six months after the LoA PR37212 
was signed. It presents results of the various activities implemented since the EPIAAF 
inception meeting was held in London on December 10 and 11, 2007. 
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2. Scientific and technical preparation work  
 
2.1 NSC recruitment 
 
Initially scheduled to be effective on 1 January 2008, the recruitment process for the 
national consultants took more time than expected. Most NSCs were finally hired by early 
February, on time to attend the preparation workshop in Bamako, except for the Sudanese 
NSCs whose contracts were only signed at the end of March with a sub-optimal interval prior 
to the arrival of the international experts. All NSCs were equipped with a laptop and a GPS 
unit, except for Egypt, where the NSC has not yet received the computer.  
Table 1: Contact information for the eight national consultants of the EPIAAF survey 
Firstname LASTNAME Country Email Tel 
Dr Hamidou TIAM Burkina Faso hamidoutiamm@yahoo.fr +226 70 26 20 85   
Dr Amadou NCHARE Cameroun nchare@yahoo.fr +237 99 31 02 00 
Dr N'Goran Jean-Narcisse KOFFI Côte d'Ivoire narcissejkn@yahoo.fr +225 22 42 41 07 
Dr Moussa Abd-Elhamid SOLIMAN Egypt mosasoli@hotmail.com +202 269 79 094 
Dr Ibrahim BANGANA Niger ibangana@yahoo.fr +227 20 73 31 84 
Dr Ahmed Maina GARBA Nigeria mainagg3@yahoo.com  +234 (0)8036494963 
Dr Amal Mustafa Mohammed ALI Northern Sudan amalmo2005@yahoo.com  +249 9 12206078 
Dr Amal Ahmed Mousa GERCONA Southern Sudan amal78ahmed@yahoo.com  
 
 
2.2 EPIAAF preparation workshop in Bamako 
 
A workshop entitled “EPIAAF preparation workshop for field work and data collection” 
was organised in Bamako on February 5-7, 2008. It was organised within the compounds of 
the FAO-OIE-IBAR Regional Animal Health Centre of Bamako (CRSA) and in collaboration 
with the ECTAD unit of FAO in Bamako. The objective of the workshop was to present the 
EPIAAF survey to the NSCs and to representatives of the European institutes who were going 
to be involved in field missions in the seven countries of the EPIAAF survey. The workshop 
was attended by one representative from the FAO headquarters in Rome, two representatives 
from each of the European institutes and by all eight NSCs (the Sudanese NSCs unfortunately 
arrived in the early afternoon of the first day of the meeting because of flight problems). The 
complete list of participants is provided in Table 2. 
 
The first day of the workshop was devoted to a review of the situation of HPAI worldwide 
with special emphasis on Africa, and to the presentation of the EPIAAF survey: its context, 
objectives, methodology, expected outputs and partners involved. Each European institute 
thereafter made a short presentation of its activities pertaining to HPAI and of its 
responsibility in the EPIAAF survey. Then the terms of reference of the NSCs, including data 
collection at the national level and field epidemiological investigation missions, were 
presented in detail. A special emphasis was placed on the preparation of field missions 
because the missions in some countries (Côte d’Ivoire, Nigeria and Cameroon) were to start 
two to three weeks after the end of the Bamako workshop, leaving little time for preparative 
arrangements. The questionnaire that was developed to collect risk factor information at the 
local level was thereafter presented.  
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Table 2: Contact information for participants to the EPIAAF meeting in Bamako on February 5-7 
Firstname LASTNAME Country Institution Email Tel 
Dr Sophie MOLIA Mali CIRAD sophie.molia@cirad.fr +223 224 60 53 
Dr Eric ETTER Sénégal CIRAD eric.etter@cirad.fr +221-338324902 
Dr Hamidou TIAM Burkina Faso FAO hamidoutiamm@yahoo.fr +226 70 26 20  
Dr Amadou NCHARE Cameroon FAO nchare@yahoo.fr +237 99 31 02 00 
Dr N'Goran Jean-Narcisse KOFFI Côte d'Ivoire FAO narcissejkn@yahoo.fr +225 22 42 41 07 
Dr Moussa Abd-Elhamid SOLIMAN Egypt FAO mosasoli@hotmail.com +202 269 79 094 
Dr Arnaud LEMENACH Italy FAO arnaud.lemenach@fao.org +39 06 570 54 852 
Dr Ibrahim BANGANA Niger FAO ibangana@yahoo.fr +227 20 73 31 84 
Dr Ahmed Maina GARBA Nigeria FAO mainagg3@yahoo.com +234 8036494963 
Dr Amal Mustafa Mohammed ALI Northern Sudan FAO amalmo2005@yahoo.com  +249 9 12206078 
Dr Amal Ahmed Mousa GERCONA Southern Sudan FAO amal78ahmed@yahoo.com  
Dr Detlef HOERETH-BOENTGEN Germany FLI detlef.hoereth-boentgen@fli.bund.de +49 38 351 7239 
Dr Wolfgang BOEHLE Germany FLI wolfgang.boehle@fli.bund.de +49 38 351 7231 
Dr Alessandro CRISTALLI Italy IZSVe acristalli@IZSvenezie.it +39 049 80 84 249 
Dr Filippo CILLONI Italy IZSVe fcilloni@IZSvenezie.it +39 049 8759873 
Dr Barbara HAESLER UK RVC bhaesler@rvc.ac.uk +44 1707 666 442 
Dr Guillaume FOURNIE UK RVC gfournie@rvc.ac.uk +44 1707 666 442   
 
On the second day of the workshop, a practical session was organised in the village of 
Samaya near Bamako to present the type of equipment that would be needed for the field 
missions (equipment sent by CIRAD from Montpellier and equipment that would need to be 
found in each country. See list in Annex 1), to train people on how to use the GPS unit that 
had been provided to each NSC; to train people on how to collect the biological samples; and, 
how to fill in the questionnaire in a proper and standardised way. Special emphasis was drawn 
upon the issue of standardisation as it is at the core of the EPIAAF survey. The standardised 
procedure for sample labelling is included in Annex 2. 
On the third day of the workshop, a discussion was held to decide how to choose the field 
mission investigation sites. The outbreak situation was reviewed for each country and the 
outbreak sites chosen based on exhaustive criteria (for countries with three or less outbreak 
foci) or criteria such as density of outbreaks, location, etc (for Nigeria and Egypt). The choice 
of control investigation sites was also debated and a general standardised method agreed upon 
(listing of non-infected neighbourhoods, villages or farms around each infected site and 
random sampling of one of them, two if several strata –farms and villages for example- were 
present in the vicinity of the infected place. See more information in Annex 5). 
A discussion session was then held to fine-tune the questionnaire used to collect risk 
factor information at the local level. The first version of the questionnaire was included in the 
report entitled “Report of the protocol for epidemiological surveys LoA PR 37212 between 
FAO and CIRAD”. However, the questionnaire was thereafter slightly modified after being 
tested in the field in Mali in January 2008. It is this modified version that was used for the 
practical training session in Samaya and that was reviewed for improvement on the third day 
of the workshop. Some adjustments were made and advice was given for an optimum 
collection of information given that the questionnaire took quite a long time to fill. This 
modified version used for the practical training session in Samaya was further reviewed for 
improvement on the third day of the workshop. Some adjustments were made and advice was 
given for an optimum collection of information given that the questionnaire took quite a long 
time to fill. This advice included focusing on the most important questions (highlighted in red 
in the questionnaire) for face-to-face interviews; keeping less important questions for more 
casual discussions during the visit of the village area; arranging face-to-face interviews with a 
group of villagers and separating villagers in groups of men and groups of women when 
needed; etc. The final version of the village questionnaire is provided in Annex 3.  
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It was noted that in some instances, the outbreak units may be commercial farms and that 
the village questionnaire would therefore not be adapted to collect risk factor information for 
that specific sector. It was therefore decided to design a new questionnaire specific for 
commercial farms. A modified questionnaire would be then used for commercial farm 
outbreak units, but also in the case of village outbreak units that had commercial farms in 
their vicinity. The commercial poultry farm questionnaire is provided in Annex 4. 
The last session of the workshop was devoted to answering any remaining question 
regarding the scientific, institutional and logistical aspects of the EPIAAF survey. 
 
More information on the EPIAAF preparation workshop in Bamako can be found in the 
“Report of the EPIAAF preparation workshop for field work and data collection” provided in 
Annex 5. 
 
 
 
Figure 2: Hands-on training session during the preparation workshop in Bamako, February 2008 
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2.3 Preparation of field missions 
 
2.3.1 Preparation and shipment of cryotubes filled with transport media 
 
To optimize diagnostic tests, cloacal and tracheal swabs collected for AI virus detection 
need to be placed in an adequate transport medium that will ensure virus survival. As they 
also need to be transported with proper maintenance of the cold chain, it was decided to put 
each swab in a cryotube filled with 1 ml of the adequate transport medium, so that those 
cryotubes could be stored at -196°C in liquid nitrogen during field operations.  
As described in the “Report of the protocol for epidemiological surveys LoA PR 37212 
between FAO and CIRAD”, it was foreseen that a maximum number of 750 birds would be 
sampled in each country involved in the EPIAAF survey. Because both tracheal and cloacal 
swabs were collected from each bird sampled and because all samples were taken in duplicate 
to provide a set of samples for both the OIE/FAO reference laboratory in Padova and the 
national diagnostic laboratory of each country, it was calculated that a total number of 3000 
cryotubes (750 x 2 x 2) would be needed for each country. A total number of 21 000 
cryotubes (3000 for each of the seven countries involved in the EPIAAF survey), each 
containing 1 ml of transport media specific for avian influenza viruses, was therefore prepared 
in December 2007 at the animal health laboratory of CIRAD in Montpellier. The protocol for 
medium preparation is provided in Annex 6 and followed the guidelines of the OIE Manual of 
Diagnostic Tests and Vaccines for Terrestrial Animals. 
All cryotubes were stored at -20°C until the moment they were shipped out of 
Montpellier. The shipment mode varied depending on the country but in all cases, cryotubes 
were transported with ice packs in cryopacks specifically designed to maintain cold 
temperatures. 
 
Table 3: Transport mode for cryotubes filled with AI virus transport medium 
Country Transport mode 
Burkina Faso Transport by plane from Montpellier to Ouagadougou on 26/03/08 in the check-in 
luggage quota of Julien Cappelle 
Cameroun Transport by plane from Montpellier to London on 08/12/07 in the check-in 
luggage quota of Sophie Molia, and from London to Douala on 25/02/08 in the 
check-in luggage quota of Agnès Waret 
Côte d’Ivoire Transport by plane from Montpellier to Abidjan on 23/02/08 in the check-in 
luggage quota of Sophie Molia 
Egypt Transport by plane from Montpellier to London on 08/12/07 in the check-in 
luggage quota of Sophie Molia, and from London to Cairo on 05/03/08  in the 
check-in luggage quota of Guillaume Fournié 
Niger Transport by plane from Montpellier to Niamey on 09/03/08 in the check-in 
luggage  quota of François Monicat 
Nigeria Transport by DHL from Montpellier to Abuja on 21/02/08 and arrival at FAO 
office in Nigeria on 25/02/08 
Sudan A first batch of 3000 cryotubes was transported by DHL on 10/03/08 from 
Montpellier. Unfortunately the custom clearance procedure was not done properly 
by DHL and all the 3000 cryotubes had to be discarded because they were stored at 
room temperature for several days. A second batch of 3000 samples was therefore 
prepared urgently in Montpellier and shipped to Berlin via DHL on time for 
Manfred Tanner to transport them in his check-in luggage quota from Berlin to 
Khartoum on 25/03/08. 
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2.3.2 Purchase and shipment of field equipment 
 
The list of equipment that was sent by CIRAD from Montpellier is provided in Annex 1. 
Depending on the country of destination, the custom clearance procedure was more or less 
complicated. Assistance from the local representation of FAO was in all cases needed to 
facilitate the process. Nevertheless, in spite of the joint efforts of the local representation of 
FAO and of the NSCs, the long time required to obtain import permit (Nigeria), or custom 
clearance (Sudan, Côte d’Ivoire), or complications at transit airport (Egypt) entailed an 
upsetting delay in the inception of field missions and obliged to alter originally planned 
agendas. In Sudan, the delay was so long that substitute equipment had to be purchased by the 
Sudanese authorities until the equipment arrived. A summary of dates of shipment and arrival 
is provided in Table 4.  
 
Table 4: Transport information for field equipment 
Country Transport 
company 
Date of pick-up in 
Montpellier 
Date of arrival at 
destination airport 
Date of  release 
from customs 
Burkina Faso SDV 29/02 08/03 28/03 
Cameroun SDV 15/02 18/02 25/02 
Côte d’Ivoire SDV 18/02 20/02 28/02 
Egypt SDV 25/02 11/03 13/03 
Niger SDV 29/02 06/03 14/03 
Nigeria DHL 21/02 23/02 25/02 
Sudan SDV 29/02 11/03 12/04 
 
 
The equipment sent from Montpellier was complemented by equipment bought directly in 
the country (see list in Annex 1), such as liquid nitrogen, dry ice, country maps, etc. It was 
one of the responsibilities of the NSCs to identify suppliers for these items in their countries, 
before the arrival of the international experts participating to the field mission.  
 
 
2.3.3 Identification of field mission sites 
 
The identification of field mission sites was first discussed during the Bamako meeting 
(see Chapter 2.2), further discussed by the NSC and the veterinary services, and in some cases 
finalised at the arrival of the international experts in the field mission country.  
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Burkina Faso 
Survey sites were selected due to their correspondence to three out of four sites where 
HPAI outbreaks had occurred in Burkina Faso in 2006 (Ouagadougou, Koudougou, Bobo-
Dialasso). The non-infected villages (control sites) were selected based on the fact that they 
were within the surveillance zone of the infected village, they did not have any direct trade 
routes with the infected village and were of a similar setting to the infected village. 
 
 
 
 
 
Cameroun 
Field activities could not be conducted during the first mission because of the uprising and 
civil disturbance that occurred in Cameroun at the end of February-beginning of March 2008. 
Field investigations were therefore postponed to the end of April and first half of May and are 
still in progress. Results of these investigations will therefore appear in the final report. 
 
Côte d’Ivoire 
Three outbreak sites have been reported by the veterinary services in Côte d’Ivoire: 
Abidjan (March-April 2006), San Pedro (June 2006) and Bingerville (November 2006). It 
should be noted that the whole area of Abidjan was considered as a single outbreak site 
although birds were found infected by HPAI H5N1 in distinct neighbourhoods of Abidjan 
between March and May 2006.  
The three selected case sites were therefore the Anoumabo neighbourhood in Abidjan, the 
Grand Bereby outbreak site in San Pedro and the Abatta outbreak site in Bingerville.  
 
The non-infected sites were selected based on the fact that they were within the same 
surveillance zone and presented similar characteristics as those of the infected sites (a village 
or a poultry holding, in urban surroundings or not). However, Abidjan being considered as a 
single and whole outbreak site, its control was chosen in Aboisso. Furthermore, at the request 
of the veterinary services, an additional control site was added in Agnibilékrou which 
corresponds to a high risk area for HPAI (major poultry production area close to the border 
with Ghana). 
 
Figure 3: Chosen case (pink) and control (green) sites for field investigation missions in Burkina Faso 
(Source GoogleEarth 2008) 
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Egypt 
Investigation sites were selected among the list of the outbreaks which occurred since 1 
December 2007. Three Governorates, and in each Governorate, one village experiencing 
recent outbreak were selected. One Governorate (Al Fayyum) was in the upper Egypt (south-
west of Cairo) while the other two Governorates (Sharkia and Garbia) were in the lower 
Egypt and were located in the highly populated and poultry dense area of the Nile Delta. 
Moreover, farms and markets located in the vicinity of the infected villages were also 
investigated since it was supposed that they played a role in the spread of the infection.  
The selection of control sites proved very difficult because of the widespread and 
endemic situation of HPAI in Egypt and because of the difficulty to draw the borderline 
between ascertained infected sites and non ascertained supposedly non infected sites. Only a 
couple of convenient areas in the country were identified as consistent with the state of 
negativity based on official information gathered and personal communications received. 
 
 
Figure 4: Chosen case (pink) and control (green) sites for field investigation missions in 
Côte d’Ivoire (Source GoogleEarth 2008) 
Figure 5: Chosen case (pink) and control (green) sites for field investigation missions in Eygpt 
(Source GoogleEarth 2008) 
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Niger 
The case sites were chosen in the three villages in which HPAI cases were reported in 
2006: Boko Mai Gao (in the department of Madarounfa, in the region of Maradi), and Dan 
Bardé and the Kitari neighbourhood of Magaria (these two latter in the department of 
Magaria). Three control sites were randomly chosen among the villages located within a 
10km radius from the case site and within the surveillance area of the same veterinary post as 
the case site. An additional village (Boulboulao) where high poultry mortality had recently 
been reported was also investigated at the request of the mayor of Magaria. 
 
 
 
Nigeria 
Three states were selected (Plateau State, Kano State and Kaduna State) which 
corresponded to areas of Nigeria where clusters of H5N1 outbreaks had previously occurred. In 
each state, a ‘case’ village was selected where an outbreak had been recorded and a 
corresponding ‘control’ village was selected. This ‘control’ village was a village where there 
had been no recorded outbreak, which had a similar setting to the corresponding ‘case’ village 
and which was not in close enough contact with the case village that you would expect direct 
trade between the two villages. 
 
Figure 6: Chosen case (pink) 
and control (green) sites for 
field investigation missions in 
Niger (Source GoogleEarth 2008) 
Figure 7: Chosen case (pink) 
and control (green) sites for 
field investigation missions 
Nigeria 
(Source GoogleEarth 2008) 
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Sudan 
An initial selection of three out of four infected states, namely Khartoum and El Gezira 
State in the North as well as Central Equatorial State in the South, were selected.  In each of 
these three areas an infected semi-commercial farm (North Sudan) or village (South Sudan) 
and a corresponding non-infected matching site were selected. The non-infected sites were 
selected based on the fact that they were within the surveillance zone of the infected area, 
they did not have any direct trade routes with the matching infected site and were of a similar 
setting to the matching infected site. 
 
 
 
 
 
2.3.4 Sensitization of farmers 
 
It was the responsibility of the NSCs, in collaboration with the veterinary authorities, to 
make a visit to the selected field investigation sites prior to the beginning of real field 
investigation missions in order to sensitize farmers and facilitate future field work. 
Unfortunately, this could not be done as initially planned in some countries due to the reduced 
time between the end of the Bamako meeting and the arrival of the investigation team (in 
Cameroon, Côte d’Ivoire, Egypt and Nigeria) or the long distance between FAO headquarters 
where NSCs were hosted and investigation sites (in Cameroon for example). 
 
Burkina Faso 
In February and March, the NSC implemented visits to future survey sites, met all people 
that needed to be informed of the soon-to-come mission (administrative authorities, veterinary 
authorities, farmers, etc) and distributed the village questionnaire to be filled in advance by 
the regional veterinary staff. 
 
Cameroun 
The mission arrived only two weeks after the end of the Bamako meeting giving little time for 
on-site field preparation missions. The situation was complicated in Cameroun by the fact that 
the outbreak sites were located in the upper North part of the country, at a long distance from 
the FAO office in Yaoundé. The NSC therefore worked by phone with the administrative 
authorities and veterinary officers of the concerned regions to prepare field work and sensitize 
populations in the future investigation sites. 
 
Figure 8: Chosen case (pink) and control (green) sites for field investigation missions in 
Sudan (Source GoogleEarth 2008) 
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Côte d’Ivoire 
In Côte d’Ivoire as well, the mission arrived only two weeks after the end of the Bamako 
meeting. The NSC organised the preparation of the mission from Abidjan, meeting the 
veterinary services to finalise the choice of investigation sites and preparing administrative 
arrangements. The central veterinary authorities sent a letter to the concerned head of regional 
veterinary offices to inform them and ask them to facilitate the mission. However, there was 
no time to make preliminary visits to the field investigations sites. 
 
Egypt 
As ongoing or recent outbreaks were targeted in Egypt, the choice of selected sites was 
done one day before the interview. No sensitization of farmers was therefore possible prior to 
the start of the mission. Assistance for sensitisation was brought from the local Governorate 
Veterinary Service chief veterinary officer, from field assistants belonging to the local 
veterinary services, and from the Commune veterinarian from the local veterinary clinic 
(deepest penetration of the Governorate Veterinary Services in the field). For the control sites, 
farmers and villagers had been warned the day of the interview due to delays encountered. 
 
Niger 
The NSC conducted a preparatory mission from 27 February to 6 March in future 
investigation sites in order to inform local authorities, sensitize villagers, and arrange 
logistical preparations (cold chain, storage and work rooms, etc). This mission was also the 
occasion to choose the control villages and to choose the field assistant among the staff of the 
local veterinary services. 
 
Nigeria 
The time allowed for field mission preparation was also limited in Nigeria as the 
international experts arrived three weeks after the end of the Bamako meeting. The NSC 
visited Plateau state on 26 February 2008 prior to the arrival of the international consultants, 
met with the Plateau state CVO and World Bank AICP Desk Officer to introduce the 
proposed mission and agree on sites to be visited for sample collection.  
The AICP Avian Influenza Desk Officer was mandated by the state CVO to carry out 
sensitisation visit to the field investigation sites and make all logistic arrangements prior to 
the commencement date. The NSC prior to the visit to Plateau state had meeting with 
Nigeria’s CVO and the CVOs of Plateau, Kano and Kaduna states at Abuja when they 
attended a one day workshop organised by the Federal Department of Livestock and Pest 
Control Services (FDLPCS) to introduce the project and get a list of local contact person to 
work with the mission. The rest of the logistic arrangements in Kano and Kaduna were done 
via phone calls with the AICP Desk Officers of the respective states while the remaining 
preparations were done for the arrival of the mission. 
 
Sudan 
Both the NSCs from Northern and Southern Sudan signed their contracts at the end of 
March, only a short time before the arrival of the international experts for the field mission 
(See Chapter 2.1). They could therefore not organise preparations missions to facilitate the 
true field investigation mission. 
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3. Field investigation missions  
 
The principle objectives of the field investigation missions were to (in order of 
importance, from the most important to the least): 
− Perform extensive epidemiological investigations in the HPAI outbreak sites by 
thoroughly exploring the place, discussing with local people and getting the best possible 
understanding of how the disease came in, how it spread (or died out) and how it 
eventually persisted (for Nigeria and Egypt). The epidemiological investigations also 
aimed at performing tracing backward and forward whenever possible, at recording 
geographic coordinates of all epidemiological key points (water bodies, wild birds, 
markets, etc), and at taking photographs of the sites; 
− Complete questionnaires (village questionnaire and commercial farm questionnaire 
when relevant) for the HPAI infected sites and for at least one control site for each case 
site. The importance of a proper and standardised procedure to fill in the questionnaire 
was emphasised during the Bamako preparation meeting;   
− Collect biological samples (two tracheal swabs, two cloacal swabs, and one blood 
sample) from a random sample of poultry being careful to do so in full compliance with 
guidelines for personal protection (wearing masks, gloves, goggles and coats) and 
biosecurity (disinfection and/or proper disposal of equipment). 
 
 
3.1 Investigations and collection of risk factor information 
 
 The questionnaires used to collect information in villages and in commercial farms are 
provided in respectively Annex 3 and Annex 4. All GPS coordinates were recorded using 
decimal degree measures and the datum WGS 84. 
 
Burkina Faso 
A total number of seven sites (three cases and four controls) was investigated (see details 
in Table 5). In Bobo-Dioulasso, two different control sites were chosen as sector 20 is in the 
very far outskirt of Bobo-Dioulasso and hence village-like. Therefore, as already discussed in 
Bamako, it was decided to choose both a village (Farakoba) and another sector in the outskirts 
of the city (Sector 21) as control sites.  
During his preparation missions in the various investigation sites, the NSC had already 
distributed the village questionnaire so that the regional veterinary staff could start filling it. 
Seven prefilled questionnaires were then completed and verified by the members of the field 
investigation team by interviewing people in the villages. The interviews were mainly held 
with men as they are usually in charge of poultry keeping. 
 
 
Cameroun 
Field activities could not be conducted during the first mission owing to the uprising and 
civil disturbance that occurred in Cameroun at the end of February-beginning of March. Field 
investigations were therefore postponed to the end of April and first half of May and are still 
in progress. Results of these investigations will therefore appear in the final report. 
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Table 5: Details of field investigation sites in Burkina Faso 
Region Province Village/Town Precision on location Unit Status Latitude Longitude N° of questionnaires completed 
Centre-Ouest Sanguié Tenado Tenado Village Case 12,19737 -2,61046 1 
Centre-Ouest Sanguié Tenado Batondo Village Control 12,11682 -2,59311 1 
Hauts-bassins Houet Bobo-Dioulasso Sector 20 Village Case 11,15535 -4,32323 1 
Hauts-bassins Houet Bobo-Dioulasso Farakoba Village Control 11,07022 -4,35026 1 
Hauts-bassins Houet Bobo-Dioulasso Sector 21 Village Control 11,18318 -4,31588 1 
Centre  Kadiogo Saaba Barogo Gampela Village Case 12,40904 -1,41480 1 
Centre  Kadiogo Saaba Saaba Village Control 12,36897 -1,41561 1 
 
Côte d’Ivoire 
A total of six sites (Bingerville, Aboisso, San Pedro, Agnibilékrou, Anoumabo and Kilomètre 17) were visited and investigations and 
questionnaire filling were conducted in eight villages or farms (three cases and five controls. See Table 6).  
The sensitisation of farmers had not been possible prior to the beginning of the field investigation mission. Meetings with regional veterinary 
authorities and sensitisation of farmers were therefore done by the mission team upon arrival in each site, therefore delaying real investigation 
activities. 
Table 6: Details of field investigation sites in Côte d’Ivoire 
Region Province Village/Town Precision on location Unit Status Latitude Longitude N° of questionnaires completed 
Lagunes Abidjan Bingerville Household of Mme Kouamé in Abatta Household Case 5,33015 -3,92111 1 
Sud-Comoé Aboisso Aboisso Household of Mr Yerbanga Household Control 5,48054 -3,20036 1 
Sud-Comoé Aboisso Aboisso Household of Mr Ouénan Household Control 5,46462 -3,22458 1 
Sud-Comoé Aboisso Aboisso Market of Aboisso Market Control 5,46719 -3,2107 0 
Bas-Sassandra San Pedro Grand Béréby Village CTC1 in SOGB Village Case 4,68365 -7,08970 1 
Bas-Sassandra San Pedro Grand Béréby Village Kako 3 in SOGB Village Control 4,74640 -7,06683 1 
Moyen-Comoé Agnibilekrou Agnibilekrou Village Assuamé Village Control 7,16512 -3,21187 1 
Moyen-Comoé Agnibilekrou Agnibilekrou Market of Agnibilekrou Market Control 7,13027 -3,20081 0 
Lagunes Abidjan Abidjan Household of Mrs Oppoh in Anoumabo Household Case 5,30686 -3,97810 1 
Lagunes Abidjan Abidjan Market Burkina1 in Anoumabo Market Case 5,30798 -3,96939 0 
Lagunes Abidjan Abidjan Household of Mr Yao in Km17 Household Control 5,34630 -4,12573 1 
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Egypt 
Because of the peculiarities of poultry keeping and of the HPAI situation in Egypt, two main amendments to the study protocol were necessary: 
1. The scale of the negative control and of the positive case had to be reconsidered and was set bigger than villages. Sites that were 
representative of the local conditions included the following peculiar components: village chickens (balcony chickens, roof top poultry, in-
house room poultry, backyards), commercial farms, wet markets and possibly hatcheries; 
2. Three case sites (one in the Al Fayyum Governorate and two in the peculiar highly populated and poultry dense Nile Delta agro-ecosystem) 
but only one control area (located southern of Cairo in Al Fayyum Governorate) were identified. It was not possible to find negative controls 
in the vicinity of positive cases or that were easily accessible. 
Twelve questionnaires were administered in two control villages, two control farms, three villages and two farms having experienced also an 
infection in the last four months, two farms close to recently infected villages, and in one traditional hatchery. 
 
Table 7: Details of field investigation sites in Egypt 
Region Province Village/Town Unit Status Latitude Longitude N° of questionnaires completed 
Al Fayyum Senores Abunaoura Village Case (Inf-1) 29,41032 30,80351 1 
Al Fayyum Senores Abunaoura Farm Case (Inf-2) 29,40980 30,80426 1 
Al Fayyum Senores Tersa Market Case (Inf-2) 29,42048 30,82172 0 
Al Fayyum Yousf Al Sedik Shawashna Village Control 29,37325 30,61025 1 
Al Fayyum Yousf Al Sedik Shawashna Farm Control 29,37070 30,61350 1 
Al Fayyum Yousf Al Sedik El Rawashdia Village Control 29,39335 30,60692 1 
Al Fayyum Yousf Al Sedik El Rawashdia Farm Control 29,39716 30,62095 1 
Sharqia Bilbeis Al Saadat Village Case (Inf-1) 30,45629 31,61982 1 
Sharqia Bilbeis Al Saadat Farm Case (Inf-1) 30,46155 31,62951 0 
Sharqia Bilbeis Kafr Ayoub Farm Case (Inf-1) 30,44486 31,59693 1 
Sharqia Bilbeis Ramses road Farm Case (Inf-1) 30,40275 31,64393 0 
Sharqia Bilbeis Eladlia Farm Case (Inf-1) 30,34040 31,61381 1 
Sharqia Bilbeis Ramadan road Farm Case (Inf-2) 30,34035 31,60856 0 
Sharqia Bilbeis Al Matareen Farm Case (Inf-1) 30,41275 31,64903 0 
Sharqia Bilbeis Belbis Market Case (Inf-2) 30,42038 31,56079 0 
Gharbia Tanta Berma Farm Case (Inf-2) 30,83933 31,91706 1 
Gharbia Al Mahala Alkobra 
Mahlet Hassem 
 Masheit Alomaraa Village Case (Inf-1) 31,02773 31,17540 
1 
Gharbia Tanta Tanta Market Case (Inf-2) 30,78412 31,00466 0 
Gharbia Tanta Barma Farm Case (Inf-2) 30,83933 31,91706 0 
Gharbia Al Mahala Sendes Farm Case (Inf-2) 31,02881 31,01734 1 
Inf-1: Unit having 
experienced an 
outbreak in the last 
four months 
 
Inf-2: Unit located 
in an infected area, 
where outbreaks 
have been notified 
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Niger 
A total number of seven sites were investigated (see details in Table 8): three cases (corresponding to the three HPAI outbreaks reported in 
Niger), three controls (randomly chosen during the field work preparation mission), and one extra site investigated at the request of the mayor of 
Magaria because it had reported poultry mortality. 
For each investigation site, villagers were divided in two groups according to gender. Questionnaires were filled by interviewing men first, 
exploring the village and then by interviewing the women. The questionnaire filling in the extra site (Boulboulao) was conducted by the veterinary 
officer in charge of the Magaria department. 
Table 8: Details of field investigation sites in Niger 
Region Province Village/Town Precision on location Unit Status Latitude Longitude 
N° of questionnaires 
completed 
Maradi Madarounfa Boko Mai Gao  Village Case 13,10947 7,14863 1 
Maradi Madarounfa Dan Abdallah  Village Control 13,09002 7,19292 1 
Zinder Magaria Magaria Quartier Kitari Village Case 13,00406 8,91165 1 
Zinder Magaria Dan Bardé  Village Case 12,88550 8,85417 1 
Zinder Magaria Malamaoua  Village Control 12,91012 8,76650 1 
Zinder Magaria Angoual Magé   Village Control 12,90948 8,97959 1 
Zinder Magaria Boulboulao  Village Control 12,90169 8,97027 1 
 
Most of the villages investigated had benefited from a sensitisation campaign organised by UNICEF to diffuse information on HPAI and 
biosecurity measures. This may have slightly biased the answers provided by the villagers (especially women) regarding biosecurity as they may 
have wanted to give « right » answers instead of answers corresponding to their real practices. Unfortunately, this behaviour did not seem to be 
modified by explanations that the objective of the mission was to find out about real practices and not to verify that the villagers had well memorized 
good biosecurity measures. 
 
 
Nigeria 
During the course of the field work, questionnaires were completed for seven villages (see details in Table 9). In each village the men and the 
women were separated into two groups and the interview was conducted separately using male and female translators respectively. This approach 
proved invaluable, especially in the Islamic regions of the country.  Following the visit, the questionnaire from the men and the women were 
consolidated into one questionnaire for each village. This was done by the international experts and the NSC. The first village which was visited, 
Kuru, was considered a ‘case’ village. During the visit to the village it was found that it was necessary to repeat the questionnaire in a second part of 
the village as a large proportion of the village had not attended the first interview. When moving from the one area to the next, it was found that 
there was a large distance between the two areas and therefore these have been considered as two separate villages. 
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Table 9: Details of field investigation sites in Nigeria 
Region Province Village/Town Precision on location Unit Status Latitude Longitude N° of questionnaires completed 
Plateau Jos South Kuru Trade Center  Village Case 9,74021 8,83328 1 
Plateau Jos South Kuru Trade Center Akhetab Farms Farm Case 9,74021 8,83328 1 
Plateau Jos South Kuru Dakan  Village Case 9,72849 8,85032 1 
Plateau Jos East Fobur  Village Control 9,85629 9,02117 1 
Kano Kumbotso Danbare  Village Case 11,96092 8,44442 1 
Kano Kumbotso Danbare Nene farms Farm Case 11,96092 8,44442 1 
Kano Warawa Warawa  Village Control 11,87541 8,73803 1 
Kaduna Igabi Dankande  Village Case 10,67739 7,49342 1 
Kaduna Igabi Dankande Sambawa Farm Farm Case 10,67732 7,49342 1 
Kaduna Chikun Janruwa  Village Control 10,46761 7,48474 1 
 
 
Sudan 
In North Sudan, five questionnaires were filled: four in semi-commercial layer farms in Khartoum and El Gezira State and one in a commercial 
broiler farm in the vicinity of the outbreak layer farms. In each investigated farm, questions were asked to a group of persons responsible for the 
management of the flocks such as the owner, the local veterinarian or farm workers. In Southern Sudan, investigations took place in two villages and 
two questionnaires were filled by addressing questions to the local chief of the village. Additional questions were asked to present villagers while 
sampling the animals.  
 
Table 10: Details of field investigation sites in Nigeria 
Region Province Village/Town Precision on location Unit Status Latitude Longitude
N° of questionnaires 
completed 
Khartoum Khartoum north El Faki Hashem El Hassam Farm Farm Case 15,49661 32,34078 1 
Khartoum Umm Durman Umm Durman West Hussaim Arbab Nasir Farm Control 15,39927 32,23668 1 
Al Jazirah Medani Sukkhaba Abdela Madi Farm Farm Case 14,18208 33,34220 1 
Al Jazirah Medani Hantoob Ubbai Hassan Farm Farm Control 14,27786 33,31252 1 
Central equatorial Juba Town Jalaba  Village Case 4,51281 31,36985 1 
Central equatorial Juba Town Gumba  Village Control 4,48828 31,31541 1 
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3.2 Sample collection 
 
The general guidelines for sample collection are described hereafter and were those 
applied in all countries unless stated otherwise in the country-specific paragraphs. 
Paired biological samples (two tracheal swabs, two cloacal swabs, and one blood sample 
which was then centrifuged to obtain an amount of serum that was aliquoted in two) were 
collected in each investigation site from a number of poultry sufficient to detect with a 95% 
confidence the disease at a minimum expected prevalence of 5%, using a 94% sensitivity and 
98.4% specificity diagnostic test. All efforts were invested to maintain the cold chain and 
ensure conservation of the transport medium and survival of the virus once swabs were 
collected. The cryotubes were stored in cooler boxes on frozen ice-packs during transport and 
field work and once the swabs had been collected, they were put in containers filled with 
liquid nitrogen. Serum samples were stored in deep freezers at -20°C.  One set of samples was 
kept for the national diagnostic laboratory in each country, and one set was shipped to the 
OIE/FAO reference laboratory for avian influenza in Padova (IZSVe Padova). In cases where 
the amount of serum obtained was not sufficient to be aliquoted in two, priority was given to 
keep the serum for the reference laboratory in Padova. All unused personal protective 
equipment (masks, blouses, gloves, goggles) and sample collection equipment (syringes, 
needles, swabs, cryotubes), as well as other equipment (microcentrifugator, pipette, cool box, 
etc) were left in the countries for the benefit of the veterinary services. 
 
Burkina Faso 
 
In all survey sites, biological samples were collected from a random sample of backyard 
poultry to make sure to detect at least one infected individual (with a 95% confidence) with an 
assumed prevalence of 5% for chicken and 10% for ducks. In total, 1340 cloacal, 1340 
tracheal and 647 blood samples were taken from 670 birds (544 chicken, 37 ducks, 82 guinea 
fowls, and 7 turkeys. Details on numbers per site are provided in Table 5 and in Annex 7). For 
87 blood samples, there was only enough serum for one of the paired samples and the serum 
was then kept for the OIE/FAO-Reference Laboratory in Padova. 
 
It was impossible to store all swab samples in liquid nitrogen 
because the only type of liquid nitrogen container that was 
available for the mission had a narrow neck. Containers indeed 
need to have a neck wide enough to allow the input and output of 
cyotubes stored in stockings (see Figure 9). The storage of 
cryotubes put in order in stockings is a way to optimize the cold 
chain maintenance: stockings can rapidly be transferred from the 
container to a deep freezer and the sorting process at the 
destination laboratory is greatly accelerated because cryotubes 
are already ordered by groups of ten to twenty. However, the 
container used in Burkina Faso had a neck wide enough to allow 
the input and output of stockings filled with bunches of only four 
cryotubes at a time.  
 
The number of stockings provided was therefore insufficient to store all swab samples, 
and it was not possible to find other stockings in the country. The cryotubes for the national 
laboratory were therefore not stored in liquid nitrogen but in -20°C deep freezers instead. 
Figure 9: storage of cryotubes 
in stockings put in liquid 
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Table 11: Number of birds sampled per investigation site in Burkina Faso 
Location Poultry Ducks Guinea fowls Geese Turkey Pigeon 
Total # birds 
sampled 
Tenado 55 12 41  4  112 
Batondo 62 12 31  3  108 
Sector 20 100      100 
Farakoba 72 3     75 
Sector 21 75      75 
Barogo Gampela 88 2 10    100 
Saaba 92 8     100 
Total 544 37 82 0 7 0 670 
 
 
Cameroun 
 
Field activities could not been conducted during the first mission owing to the uprising 
and civil disturbance that occurred in Cameroun at the end of February-beginning of March. 
Field investigations were therefore postponed to the end of April and first half of May and are 
still in progress. Results of these investigations will therefore appear in the final report. 
 
 
Côte d’Ivoire 
 
The number of poultry sampled varied for each investigation site (Table 10). For poultry 
holdings, all present animals were sampled (except those that were too young or impossible to 
catch). For poultry holdings where less than 60 birds were present, complementary samples 
were collected from poultry belonging to neighbours and sharing the same roaming area, or 
from the market closest to the poultry holding. Antibiotics and vitamin drugs for poultry were 
offered to poultry owners to thank them for their collaboration. 
 
Table 12: Number of birds sampled per investigation site in Côte d’Ivoire 
Location Poultry Ducks Guinea fowls Geese Turkey Pigeon 
Total # 
birds 
sampled 
Household of Mme Kouamé  60     60 
Household of Mr Yerbanga 25  5    30 
Market of Aboisso 36  14    50 
Village CTC1 75 25     100 
Village Kako 3 100      100 
Village Assuamé 91 5     96 
Market of Agnibilekrou 42  3    45 
Household of Mrs Oppoh 21 3    6 30 
Market Burkina1 40      40 
Household of Mr Yao 52    3  55 
Total 482 93 22 0 3 6 606 
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A temperature-recording probe was used in Côte d’Ivoire to monitor the effectiveness of 
the cold chain: it was systematically placed together with “virgin” cryotubes (cryotubes in 
which no swabs had yet been put), in the cooler box during transport and field work, and in the 
deep freezer where cryotubes were stored at night. Figure 10 shows that the cryotubes were 
effectively kept at proper conservation temperatures: at -6°C in average and always under 
+4°C (apart for two two-hour periods where the temperature respectively peaked at +7°C and 
+9°C). It was reasonably assumed that swab-containing cryotubes and stored in liquid nitrogen 
were continuously kept at: -196°C. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Egypt 
 
The following comments to the sampling scheme implemented must be done: 
1. The expected prevalence of virus circulation could have been less than 5% given that 
poultry were vaccinated and the shedding is expected to be drastically reduced; 
2. It was difficult to identify separate poultry population upon which to apply the sample 
calculation procedure since many sites had quite undefined boundaries; 
3. When the poultry population was estimated with an acceptable accuracy we had 
sometimes problems for accessing birds for sampling and also logistical issues have 
sometimes limited the number of collected samples under the calculated threshold.  
 
In conclusion we can report that the sampling was opportunistic as we sampled poultry 
that owners brought to us. 
 
Figure 10: Recording of transport and storage temperatures for cryotubes in Côte d’Ivoire 
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Table 13: Number of birds sampled per investigation site in Egypt 
Location Poultry Ducks Guinea fowls Geese Turkey Pigeon 
Total # birds 
sampled 
Abunaoura 20 9  5 2  36 
Shawashna 16 3  4   23 
El Rawashdia 36 3    1 40 
Al Saadat 25 25  2  3 55 
Ramadan road 40      40 
Mahlet Hassem Masheit Alomaraa 31 42  2   75 
Sendes 33      33 
Total 201 82 0 13 2 4 302 
 
 
 
Niger 
 
The objective to collect samples from at least a hundred birds per village was reached 
except for the supplementary village where only 35 birds were sampled. A total number of 
685 birds were sampled (see details in Table 12). The villagers had been informed during the 
sensitization mission that they would have to bring their poultry for sampling when the 
investigation mission would come. Birds brought by villagers were sampled unless they were 
too young or too small. For each bird sampled, the villagers received three bars of soap. 
 
Table 14: Number of birds sampled per investigation site in Niger 
Location Poultry Ducks Guinea fowls Geese Turkey Pigeon 
Total # birds 
sampled 
Boko Mai Gao 115 10     125 
Dan Abdallah 74 6 20    100 
Magaria 75 14 7 2 2 7 107 
Dan Bardé 43 19 36   10 108 
Malamaoua 91 9    5 105 
Angoual Magé  59 35 1   10 105 
Boulboulao 14 11 10    35 
Total 471 104 74 2 2 32 685 
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Nigeria 
 
In each village it was attempted to sample at least 60 poultry to ensure the detection of an 
expected prevalence of 5% with 95% confidence and 5% accuracy. A total of 471 birds were 
sampled (see details in Table 13), however, five swabs were not taken and for 13 blood 
samples only enough serum for one of the paired samples was collected which was left with 
the National Veterinary Laboratory in Nigeria. The FAO reference laboratory therefore did 
not receive any serum samples for the 13 birds abovementioned. 
 
Table 15: Number of birds sampled per investigation site in Nigeria 
Location Poultry Ducks Guinea fowls Geese Turkey Pigeon 
Total # birds 
sampled 
Kuru Trade Center 59 3   5 5 72 
Kuru Dakan 50 1   2  53 
Fobur 62 3   1  66 
Danbare 57 14     71 
Warawa 57 8   4  69 
Dankande 63 2 2  10  77 
Janruwa 51 3   9  63 
Total 399 34 2 0 31 5 471 
 
 
 
Sudan 
 
A total of 600 birds was sampled, 500 in North Sudan and 100 in South Sudan (see details 
in Table 14). Due to the insufficient equipment (see problem described in Chapter 2.3.2), the 
full amount of serum had to be kept for the Reference laboratory in Padova. In each site, it 
was attempted to sample at least 60 poultry to ensure the detection of an expected prevalence 
of 5 % with 95% confidence. However in South Sudan, due to the lower poultry population, 
the number of sampled animals did not exceed 50 in each investigation site. Also, no -20°C 
deep freezer was available in Juba due to insufficient power supply. 
 
Table 16: Number of birds sampled per investigation site in Sudan 
Location Poultry Ducks Guinea fowls Geese Turkey Pigeon 
Total # birds 
sampled 
El Hassam Farm 130      130 
Hussaim Arbab Nasir 120      120 
Abdela Madi Farm 130      130 
Ubbai Hassan Farm 120      120 
Jalaba 5 45     50 
Gumba 26 23    1 50 
Total 531 68 0 0 0 1 600 
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3.3 Summary of field investigation missions 
 
Field investigation missions were successfully conducted in six countries (Burkina Faso, Côte d’Ivoire, Egypt, Niger, Nigeria and Sudan) 
between February 23 and April 17, 2008. Field investigations in Cameroun were postponed because of civil disturbance in the country when the 
team of international experts arrived, and are due to finish around May 15. 
 During these six field missions, 38 sites were investigated (19 case sites, 19 control sites), 50 questionnaires were filled, and 3 334 birds (among 
which 78% chicken, 14% ducks, and 8% other species) were sampled (see details in Table 15 and 16).  
More details on each field mission can be found in the country-specific synthetic field mission reports provided in Annex 7 (Burkina Faso), 8 
(Côte d’Ivoire), 9(Egypt), 10 (Niger), 11 (Nigeria) and 12 (Sudan). 
 
Table 17: Summary of field investigation missions outputs 
Country International experts Field mission dates 
# sites investigated
(cases & controls) 
# of filled 
questionnaires 
# of birds 
sampled 
Burkina Faso Julien Cappelle (CIRAD) - Anja Globig (FLI) 26/03 to 17/04 7 (3 & 4) 7 670 
Cameroun Wolfgang Boehle (FLI) - Agnès Waret (RVC) Field work still in progress 
Côte d’Ivoire Sophie Molia (CIRAD) - Raffaella NISI (IZSVe) 23/02 to 14/03 7 (3 & 4) 8 606 
Egypt Alessandro Cristalli (IZSVe) - Guillaume Fournié (RVC) 02/03 to 25/03 4 (3 & 1) 12 302 
Niger Eric Etter (CIRAD) - Barbara Haesler (RVC) 14/03 to 04/04 7 (3 & 4) 7 685 
Nigeria Gillian Diesel (RVC) - Detlef Hoereth-Boentgen (FLI) 01/03 to 22/03 7 (4 & 3) 10 471 
Sudan Filippo Cilloni (IZSVe) - Manfred Tanner (FLI) 25/03 to 17/04 6 (3 & 3) 6 600 
 
Table 18: Total number of birds sampled per country and per species 
 Chicken Duck Guinea fowl Turkey Pigeon Goose Total 
Burkina Faso 544 37 82 7 0 0 670 
Côte d'Ivoire 482 93 22 3 6 0 606 
Egypt 168 115 0 2 4 13 302 
Niger 471 104 74 2 32 2 685 
Nigeria 399 34 2 31 5 0 471 
Sudan 531 68 0 0 1 0 600 
Total 2595 451 180 45 48 15 3334 
 
Figure 11: Percentage of each species among 
all 3334 birds sampled
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4. Laboratory analyses  
 
4.1 Analyses at the national diagnostic laboratory 
 
A set of tracheal and cloacal swab samples has systematically been collected for the 
national veterinary diagnostic laboratory of each country. An aliquot of serum was also 
provided each time the amount of serum obtained from collected blood was sufficient. 
For each country, the national veterinary diagnostic laboratory and the NSC have 
established a list of reagents needed to analyses collected samples. This list has been 
transmitted to FAO and orders are currently in progress. 
 
 
4.2 Analyses at IZSVe Padova 
 
4.2.1 Shipment of samples from Africa to IZSVe Padova 
 
As indicated in Table 15, most of the field investigation missions (with the exception of 
Cameroun) were completed by mid April with samples for the OIE/FAO reference laboratory 
in Padova stored in -80°C deep freezers. Some of the samples were even ready to be shipped 
by mid March (Côte d’Ivoire for example). However, organising transportation of biological 
samples (cryotubes filled with tracheal and cloacal swabs, and serum samples) from the 
national diagnostic laboratory to the FAO reference laboratory proved to be incredibly 
complicated and time-consuming. Various difficulties were encountered depending on the 
country: impossibility to find dry ice (indispensable to maintain the cold chain during 
transport), lack of competency of local shipping company agents regarding the shipment of 
infectious substances, flight company refusing to board samples, delays in obtaining 
necessary documents, etc. Two months of work were needed to have all shipments securely 
completed. Summary information (dates, company, etc) regarding transport of samples is 
provided in Table 17. 
 
Table 19: Transport information for biological samples from Africa to Padova 
Country Transport 
company 
Date of pick-up  Date of 
arrival at 
1st airport 
First 
airport 
city  
Date of 
delivery in 
Padova 
Dry ice 
reload 
Burkina Faso SDV & Clasquin 16/04 17/04 Paris 18/04 No 
Cameroun DHL Arrangements in progress 
Côte d’Ivoire SDV& Clasquin 15/04 16/04 Paris 22/04 
1 time 
in Paris 
Egypt SDV & Clasquin 07/05 07/05 Milan 08/05 No 
Niger DHL    & Biologistic 21/04 21/04 Paris 29/04 
1 time 
in Paris 
Nigeria DGI In Vom : 18/04 In Lagos : 29/04 30/04 Dubai 02/05 4 times 
Sudan DGI 04/05 05/05 Milan 07/05 No 
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4.2.2 Analyses at IZSVe Padova 
 
Diagnosic tests run by the OIE/FAO reference laboratory in Padova include real-time 
PCR for detection of AI and ND viruses on tracheal and cloacal samples (pooled by five), 
virus isolation for PCR positive samples, and hemagglutination inhibition for the detection of 
antibodies against H5, H7 and H9 AI viruses and against ND viruses, with confirmation by 
AGID for positives. 
As of 15 May, samples from all countries except Cameroun (where field investigations 
were still running until recently) have arrived in Padova and analyses have been totally 
completed for Burkina Faso, and partially completed for Côte d’Ivoire and Niger. No 
evidence of HPAI H5N1 circulation has been detected thus far but serological and/or PCR 
evidence of circulation of ND and AI viruses other than H5 and H7 has been found.  
All remaining analyses (with maybe the exception of those for Cameroun depending on 
when the samples will arrive from Douala) will hopefully be completed by the time the 
“EPIAAF data review and finalisation of data analysis strategy” meeting is held in mid-June. 
 
 
5. Data management 
 
Three databases are needed for the management of data collected through the EPIAAF 
survey:  
− A database to store information collected by the NSC regarding risk factors at the 
national level; 
− A database to store information collected by the field investigation teams on risk 
factors at the field investigation sites; 
− A database to store the results from laboratory analyses performed by the 
OIE/FAO reference laboratory in Padova. 
 
As of 15 May, the first two databases have been built and access to them provided to the 
NSCs and the international experts involved in field missions. The database to store 
information collected by the NSC regarding risk factor information at the national level is 
called “National Survey database” and the database to store information collected by the field 
investigation teams on risk factors at the field investigation sites is called “Village Survey 
database”. 
For this latter, several changes to the originally planned design have been brought. Indeed, 
during the Bamako meeting, it was decided to build a questionnaire to collect risk factor 
information in commercial farms on top of the questionnaire planned for villages. FLI, which 
is the institute in charge of building the database, therefore arranged to build a joint Village-
Farm database where the most important of both questionnaires could be stored. 
 
The general principles of these databases are that they are built using the Access® 
software so that they can easily be used in the different countries of the project without the 
need of a computer specialist or programmer. A separate database is built for each country 
and is stored in a country-specific ftp server with access protected by a login/password. The 
database needs to be downloaded from the ftp server before it can be used. Once the data has 
been entered, the database must be transferred back to the ftp server. This enables to limit the 
need of an internet connection to fill in the database: internet access is only necessary to 
transfer the database back and forth from the server. This feature is of non-negligeable utility 
considering that internet connections can be slow in some areas of Africa  
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A common ftp server accessible to all persons involved in the EPIAAF survey has been 
built to store general documents of interest for all parties. It can be accessed at the following 
address: ftp://ftp.fli.bund.de/epiaaf/ with the following login and password: 
Login:   EPIAAF 
Password:  Sanulp1 
 
Access information for country-specific ftp servers is provided in Table 18. 
Table 20: Access information for country-specific ftp servers 
Country Ftp server address Login Password 
Burkina Faso 
Cameroun 
Côte d’Ivoire 
Egypt 
Niger 
Nigeria 
Sudan 
ftp://ftp.fli.bund.de/epiaaf/bfa 
ftp://ftp.fli.bund.de/epiaaf/cmr 
ftp://ftp.fli.bund.de/epiaaf/civ 
ftp://ftp.fli.bund.de/epiaaf/egy 
ftp://ftp.fli.bund.de/epiaaf/ner 
ftp://ftp.fli.bund.de/epiaaf/nga 
ftp://ftp.fli.bund.de/epiaaf/sdn  
EPIAAF-BFA 
EPIAAF-CMR  
EPIAAF-CIV    
EPIAAF-EGY  
EPIAAF-NER 
EPIAAF-NGA  
EPIAAF-SDN  
Clonop1 
Absict1 
Percus1 
Wakdot1 
Feilby1 
Clesus1 
Avpard1 
 
Two manuals, one in English and one in French have been written to explain how to use 
each database. They are provided in Annex 13 (English manual for National Survey 
database), Annex 14 (French manual for National Survey database), Annex 15 (English 
manual for Village/farm Survey database), and Annex 16 (French manual for Village/farm 
Survey database). A brief overview of the two databases is provided hereafter. 
 
National Survey database 
Data for each administrative level are separated on different pages represented by tabs 
(National data, Regions and Provinces). Then within the tab for one administrative level, data 
are recorded on different pages also represented by tabs.  There are separate tabs for 
information pertaining to Country/Environment, Poultry, Trade, Wild birds/Veterinary 
Services, and HPAI Outbreak. 
   
Figure 12: Country/Environment data for the whole country of Burkina Faso 
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Figure 13: Poultry data for the whole country of Burkina Faso 
Figure 14: Trade data for the whole country of Burkina Faso 
Figure 15: Wild birds/Veterinary services data for the whole country of Burkina Faso 
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Figure 16: HPAI outbreak data for the whole country of Burkina Faso 
Figure 17: Poultry data for the Southwest region of Burkina Faso 
Figure 18: Country/Environment data for the Bougouriba province in 
the Southwest region of Burkina Faso 
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Village Survey database 
Similarly to the National Survey database, data from the questionnaire are entered on 
different tabs for each investigation site: Start/Farm/Environment/Wild birds, 
Numbers/Housing, Health/Water and food, Biosecurity/Contact and trade, Outbreak 
signs/Mitigation, and Outbreak investigation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The database for storage of laboratory results data is currently under construction and will 
be ready for May 31. 
Figure 19: Questionnaire data for the Barogo campela village in 
Burkina Faso 
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6. Difficulties encountered 
 
Different kinds of difficulties were encountered in the implementation of the field 
investigation missions. They are described specifically for each country in the country-
specific synthetic field mission reports provided in Annex 7 (Burkina Faso), Annex 8 (Côte 
d’Ivoire), Annex 9 (Egypt), Annex 10 (Niger), Annex 11 (Nigeria) and Annex 12 (Sudan). 
Among the most important problems, one could note: 
- There was not enough time between the preparation meeting in Bamako and the 
beginning of the first field investigation missions to get all the preparative work 
done appropriately. This was especially true for countries in which missions were 
initiated in February. The Bamako meeting was originally planned to take place 
during the first half of January, thus allowing at least a full month after the 
meeting to prepare the first missions. Unfortunately, the Bamako meeting had to 
be postponed to the beginning of February, that is, after most of the NSCs had 
been hired, and the time available for preparatives was therefore reduced to two 
weeks for Côte d’Ivoire and Cameroun, and to three weeks for Nigeria and Egypt. 
A similar situation applied for Sudan as the NSCs signed their work contract only 
a few days before the international experts arrived in Khartoum. This lack of 
mission preparation time had consequences on the quality of the work that was 
accomplished. For example in Côte d’Ivoire, it was not possible to randomly 
choose most of the control sites as was planned: no sensitisation mission had been 
done before the arrival of the team so there was no list of poultry holdings from 
which to draw a control. Given that only two days were spent on each site, the 
poultry holdings investigated were the first holdings which accepted to participate 
to the survey, not randomly selected ones. Delay occurred in recruiting NSCs, as 
the necessary time for administrative recruitement of consultants had been initially 
under-estimated; 
- On a similar note, it seems that the budget allowed for the NSCs to conduct their 
preparation mission was underestimated, especially for countries where selected 
investigation areas where far away from each other or far away from the FAO 
representation. Nevertheless, upon request through FAO representation, further 
funds could be deployed for specific activities related to the survey; 
- There were countless problems in the shipment of field equipment from France to 
Africa and in the shipment of biological samples from Africa to Italy: equipment 
“lost” for days in airports, weeks needed to obtain custom clearance of equipment 
upon arrival (which in the case of Sudan entailed the discarding of the 3000 
cryotubes since they were not kept under cold conditions at customs), inconsistent 
regulations regarding documents needed to ship infectious substances, lack of 
competency of  transport company agents, etc, etc. The time needed to make 
alternative arrangements or corrective measures delayed the departure in the field 
by several days, meaning that less time was then available to conduct 
investigations.  Fortunately, the problems did not prevent samples from being 
delivered to IZSVe in proper cold conditions;  
- In the case of Cameroun, it was not possible for the mission members to go in the 
field as sociopolitical unrest made it too dangerous to leave the capital city. The 
experts had to fly back home and the mission was postponed to two months later; 
- Biases may have been introduced in the study by several means: In Egypt, the 
endemic situation of HPAI made it extremely difficult to identify control sites with 
certainty. In Niger, the sensitisation campaign led recently by UNICEF to train 
villagers on biosecurity measures may have influenced the answers that were 
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provided by the villagers. In several countries, the villagers has difficulties 
assessing quantitative measures such as number of poultry, morbidity or mortality; 
- In some countries, for example Burkina or Egypt, some poultry owners were 
reluctant to participate to the survey. It seems that much attention was brought on 
the infected sites at the time of outbreak but that the villagers did not receive the 
support they expected afterwards. In some cases, compensations were not paid 
after slaughtering of the birds, affecting their good willing to further be involved in 
official activities. 
 
 
7. Future activities 
 
Information collection at the national level and population of the two databases (National 
Survey database and Village Survey database) are currently still being conducted by the 
NSCs. The anticipated date for completion of this task is May 31 although this deadline may 
not be respected, especially for NSCs who were hired the latest. 
 
Laboratory analyses at IZSVe Padova are also in progress and will hopefully be 
completed by mid-June for the six countries for which the samples have already been 
received, and by end of June for samples from Cameroun. 
 
A meeting will be organised in Brussels at Université Libre de Bruxelles on June 18 and 
19 with participation of experts involved in data management and analysis. The objective of 
this meeting will be to review all data collected through the EPIAAF survey: data in the three 
databases (National Survey database, Village Survey database, and Laboratory Results 
database), data in the synthetic and comprehensive country-specific reports, and other types of 
data collected by the NSCs (maps, jpg, other reports, etc). From this review of available data, 
the strategy described in the “Report of the protocol for epidemiological surveys LoA PR 
37212 between FAO and CIRAD” for data statistical analyses and model build-up will be 
refined. The following two months will then be devoted to analysing data. Conclusions and 
recommendations will thereafter be summarised in the final report due on September 15. 
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Annex 1: List of equipment needed for field missions 
 
Equipment sent by CIRAD from France 
 
Personal protective equipment Sampling equipment 
- Blouse (3 boxes of 50) - Tube storage box (5) 
- Goggles (5) - Wooden swabs (17 bags of 100) 
- Masks FFP2 (7 boxes of 20) - Small metal swabs (17 bags of 100) 
- Gloves size M (3 boxes of 50 pairs) - Syringes 2ml (200 packs of 5) 
- Gloves size L (3 boxes of 50 pairs) - Needles 23G blue (8 boxes of 100) 
- Washing gloves (1 pair) - Needles 25G orange (8 boxes of 100) 
- Cryogloves (1 pair) - Spray bottle (1) 
- Disinfection gel (3 bottles)  
- Tamiflu (1 box) Centrifugation equipment 
 - Mini-centrifugator (with plug!) (1) 
Small equipment - Micropipettes (2) 
- Cryopens (4) - Boxes of 96 micropipette tips (12) 
- Pens (3) - Eppendorfs tubes 1.5ml (5 bags of 500) 
- Scissors (1 pair) - Foam rack (5) 
- Ziplock bags (1 box) - Parafilm  
- Garbage bags (1 box)  
- Tape (1) Shipment equipment 
- Plier (1) - Cryopacks (1 to 3) 
- Dissecting set (1) - Labels UN2814 + UN1845 (3) 
- String (1 roll) - Feuillet Déclaration expédition dangereuses (3) 
- Invoice book - Labels Carbon dioxide (3) 
 - Labels Code 6 Infectious substances (3) 
Transport and cold chain equipment - Labels Cargo aircaft only (3) 
- Storage box 90 liters  (1)  
- Toolbox (1)  
- Padlock (1)  
- Stockings 2 colors (10 pairs of each)  
 
 
Equipment found in the country 
 
Small equipment Disinfection protection equipment Transport and cold chain equipment 
- GPS (provided to NSC) - Bleach - Large Cool box with cooling packs  
- Paper tissue (3 rolls) - Bucket - Liquid nitrogen container (50 liters; wide opening) 
- Empty gas plastic tank (1) - Spade - Liquid nitrogen (50 liters) 
- Cotton - Plastic container - Tyre (1) 
- Alcohol 70° - Disinfectant, such as virkon - Steel mesh strainer (1 
- Polystyrene rack (1) - Sprayer to spray disinfectant - Dry ice (20-25 kilos per cryopack) 
- Maps - Overboots  
- Rope (10 meters)  Centrifugation equipment 
  - Adaptator for the mini-centrifugator 
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Annex 2: EPIAAF sampling code procedure 
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Annex 3: EPIAAF survey Village questionnaire 
 
Date Questionnaire ID Interviewers’ names 
   
 
Province or region District or commune Village 
   
 
- How many inhabitants are there in the village?   
_________________________________________ 
 
1.  POULTRY  
 
- Who is looking after poultry in the village?  
__________________________________________________________ 
 
1.1 Poultry numbers 
 Number of poultry currently in the village 
Species Breeds § Young Adult 
Chicken    
Ducks    
Guinea fowls    
Geese    
Turkeys    
Pigeons    
Quails    
Other _________    
§ Codes for breed:    native = 1 foreign = 2            hybrid = 3 
 
- Did the number of poultry in the village change because of HPAI ?          Yes F        No F 
 
If yes, which change?    F Increase              F Decrease 
 
If yes, when? ___________________________________________________________________ 
 
            why?    F Government decision              F Personal decision    F Commercial impact   
   
 
           F Other __________________________________________________________ 
 
            how many poultry were there before HPAI-related change?  
 
Chicken  Turkeys  
Ducks  Pigeons  
Guinea fowls   Quails  
Geese  Other _________  
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1.2 Poultry housing 
 
- Is there any species kept permanently separate?            Yes F        No F 
 
- Type of housing: 
 
Housing % of total number of birds Comments  
Closed  building   
Half-open building   
Fenced perimeter   
Free-ranging (day only)   
Free-ranging (day & 
night) 
  
Other_________________   
 
  If free-ranging, is it seasonal?  Yes F        No F 
  If yes, during which period are they free-
ranging ?__________________________________________ 
If free-ranging, please precise by ticking all appropriate answers: 
 F Only within the village F Within and out of the village (within a range of ______________ 
meters) 
 F Access to any water body F Contact with wild birds observed 
 
 
1.3 Poultry health aspects  
 
• Baseline morbidity 
 
What was the percentage of sick birds last year ? __________________ 
 
Clinical signs Disease Period of the year % 
Age-group 
mostly affected 
Species mostly 
affected 
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• Baseline mortality  
What was the percentage of dead birds last year ? __________________ 
 
Clinical signs Disease Period of the year % 
Age-group 
mostly affected 
Species mostly 
affected 
      
      
      
      
 
- Which diseases/clinical signs are considered the most important? 
_________________________________ 
___________________________________________________________________________________
_______ 
 
 
• Sick and dead poultry handling and disposal  
 
- What is done with sick birds?  
  F Nothing                F  Sold   F Eaten 
  F Killed   F Isolated from healthy birds F Other 
___________________________ 
- Are precautionary measures taken when handling and killing sick poultry?   Yes F   No F 
 If yes, which 
measures__________________________________________________________________ 
___________________________________________________________________________________
________ 
 
- What is done with dead birds?  
  F  Sold  F Buried  F Burnt   F Thrown to 
garbage 
  F Fed to dogs/ cats/ fishes  F Eaten                  F Other 
________________________ 
 
• Vaccination 
- Which vaccines are used routinely?  
Disease Name of vaccine Type of vaccine § Vaccinator  §§ Frequency of vaccination 
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§ Codes for type of vaccine:     drinking water = 1 intra-ocular = 2 injection = 3 spray = 4 
§§ Codes for vaccinator:     veterinarian = 1      technician = 2 CAHW = 3 farmer = 4 
 
- Are there any vaccinations covered under a government programme?   Yes F   No F 
 If yes, which 
one?__________________________________________________________________ 
 
- Was avian influenza vaccine ever used in the village?     Yes F   No F 
 If yes, when 
___________________________________________________________________________ 
 
- Were all birds in the village vaccinated against AI or just some?   All F            Some F 
 
- Which type of avian influenza vaccine?   
________________________________________________________ 
 
- Where did you get the avian influenza vaccine 
from?______________________________________________ 
 
• Additional comments on AI vaccination 
 
 
 
 
 
 
   
• Routine treatments 
- Do you use any routine treatment?       Yes F   No F 
 If yes, which one(s)? 
____________________________________________________________________ 
 
• Additional comments on health aspects 
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1.4 Drinking water and food sources for poultry 
 
• Drinking water sources 
- Which water sources are used for poultry? 
 
 Tick all 
answers 
that apply 
Also used by wild birds  
(answer yes/no. If  yes, indicate species) 
Also used by poultry from other 
villages/farms (answer yes/no. If  yes, indicate 
which villages/farms) 
River    
Permanent pond or lake 
 
   
Temporary pond    
Common well    
Separate well    
Collected rain water    
Municipal supply    
 
- Additional comments on water sources 
 
 
 
 
 
• Food sources 
- Which food sources are used for poultry? (Tick all answers that apply) 
 
 F  Scavenging F  Garbage/ Kitchen waste     
 F  Leftover grains from harvest in village F  Free grazing on harvested fields 
  
 F  Commercial premix or concentrate    (detail origin: 
_____________________________________________ )    
 F  Other 
___________________________________________________________________________________ 
- Where and how often are birds fed? 
______________________________________________________ 
___________________________________________________________________________________
_____ 
 
- Do wild birds have access to food given to poultry?      Yes F   No F 
 
- Additional comments on food sources 
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2.  BIOSECURITY  
 
• Presence of domestic animals other than poultry 
Species Present in the village? 
(yes/no) 
In contact with 
poultry? 
(yes/no) 
Comments (number, etc) 
Cat    
Dog    
Pig    
Goat    
Sheep    
Cattle    
Donkey    
Horse    
Other 
______ 
   
 
 
• Biosecurity measures  
- Are newly introduced birds quarantined?   Yes F      No F 
 If yes, for how long and what type of 
quarantine?______________________________________________ 
____________________________________________________________________________
_________ 
 
- What is done with poultry manure? 
  F Sold   F Put on the field F Put in the pond  F Thrown to 
garbage 
  F Nothing F Other ____________________________ 
 
- What is done with poultry offals? 
  F Sold           F Burnt  F Thrown to garbage 
  F Fed to dogs/cats/fishes        F Nothing  F Other 
____________________________ 
 
- Are you doing any rodent control in the village?   F No control    F Poisoning  F Trap 
  
  F Other _____________________ 
 
- Additional comments or observations on biosecurity 
 
 
 
 
 
 
 
EPIAAF survey Midterm report. Annex 3 
 48
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3.  VETERINARY FOLLOW-UP   
 
 
- Which type of animal health worker do you have access to and where?    
F  Veterinarian ________________________        F   Technician  
_______________________________ 
F  CAHW  ____________________________   F    Other 
___________________________________ 
F    None  
 
- Are morbidity and mortality reported?     Yes F       No F 
 
- If Yes, to whom? 
________________________________________________________________________ 
 
 
- Is veterinary follow-up considered sufficient?   Yes F       No F 
  
- Is veterinary follow-up considered affordable?   Yes F       No F 
 
- Additional comments or observations on veterinary services 
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4. CONTACT NETWORK AND TRADE 
 
• Origin of poultry 
• Where does your poultry come from ?  
Home bred (%) Purchase (%) Gift (%) Loan (%) (detail where/who 
from) 
   
 
 
 
- If purchase: 
- From within the village?  Yes F       No F 
- From outside the village?  Yes F       No F 
Type of purchase*,  place(s) of origin, & price Quantity /year Period/frequency ** 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
* Code for type of purchase:      Fertilised egg = 1;     Day-old chick = 2;      Young bird = 3;     Adult bird = 4 
** Code for period/frequency:  Regularly throughout the year = 1;   Throughout the year with peaks = 2 (specify peak period);  At  
some specific periods = 3 (specify which periods) 
 
- For markets of origin, please explain: 
Location Distance (km) # birds in 
market 
(specify live &/or 
slaughtered) 
# sellers in 
market 
Frequency§  & day of the 
week 
     
     
     
     
§ Code for frequency:      Every day = 1;   3-6 times per  week = 2;   twice per week = 3;   once per week = 4;   less than once per week 
= 5 
 
- How are poultry and poultry products transported into the village?  
  F By foot       F  By bike     F  By motorbike     F  By cart      F  By car    F  By 
truck 
  F By public transport      
- Who is transporting poultry and poultry products into the village?  
 F Villagers        F  Middlemen     F Company F Other 
______________________ 
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• Self consumption 
- Which % of eggs produced do you eat ?   _________________________________________ 
- Is there a period of the year when you eat more eggs?  
_________________________________________ 
 
- Which % of poultry produced do you eat ?      _________________________________________ 
- Is there a period of the year when you eat more polultry?  
_________________________________________ 
 
- Are precautionary measures taken when handling and killing poultry?   Yes F   No F 
 If yes, which 
measures______________________________________________________________ 
• Sales  
- % of poultry sold inside the village? ___________________ 
- % of poultry sold outside the village? ____________________ 
- Is there a period of the year when you sell more eggs?  
_________________________________________ 
- Is there a period of the year when you sell more meat?  
_________________________________________ 
 
- What is the evolution of the price of eggs during the year? 
 
 
 
- What is the evolution of the price of meat during the year? 
 
 
 
- How is your production evolving during the year? 
 
 
 
 
For poultry sold outside the village, please explain: 
Type of product ♪, place(s) of destination ♪♪,    
and price 
Quantity /year Period/frequency ♪♪♪ 
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♪ Code for type of product:       Live bird = 1      Slaughtered bird = 2       Egg  = 3 
♪♪  Code for place of destination:       Market = 1      Road side = 2       Other (specify)  = 3 
♪♪♪ Code for period/frequency:  Regularly throughout the year = 1;   Throughout the year with peaks = 2 (specify peak period);  At  some 
specific periods = 3 (specify which periods) 
 
 
- For sale markets, please explain: 
Location Distance (km) # birds in 
the market 
(specify live &/or 
slaughtered) 
# sellers in 
the market 
Frequency§  & day of the 
week 
     
     
     
     
§ Code for frequency:      Every day = 1;   3-6 times per  week = 2;   twice per week = 3;   once per week = 4;   less than once per week 
= 5 
 
- How are poultry and poultry products transported out of the village?  
  F By foot       F  By bike     F  By motorbike     F  By cart      F  By car    F  By 
truck 
  F By public transport      
- Who is transporting poultry and poultry products out of the village?  
 F Villagers        F  Middlemen     F Company F Other 
______________________ 
 
• Other poultry exits  
- Do you offer or exchange poultry or poultry products?         Yes F   No F 
  If yes, specify to whom and 
where_____________________________________________________ 
___________________________________________________________________________________
____ 
___________________________________________________________________________________
____ 
 
• Poultry movements key points  
- Are there any hatcheries around?   Yes F   No F 
 If so, names, locations and distances in km 
______________________________________________ 
___________________________________________________________________________________
_____ 
___________________________________________________________________________________
_____ 
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- Are there any bird markets around?   Yes F   No F 
 If yes 
Location Distance (km) # birds in 
the market 
(specify live &/or 
slaughtered) 
# sellers in 
the market 
Frequency§  & day of the 
week 
     
     
     
     
§ Code for frequency:      Every day = 1;   3-6 times per  week = 2;   twice per week = 3;   once per week = 4;   less than once per week 
= 5 
 
 
 
- Are there any middlemen collecting birds ?   Yes F   No F 
 If so, names, addresses and work range  
______________________________________________ 
___________________________________________________________________________________
__ 
___________________________________________________________________________________
__ 
___________________________________________________________________________________
__ 
 
- Are there any bird slaughterhouses around?   Yes F   No F 
 If so, names, locations and distances in km 
______________________________________________ 
___________________________________________________________________________________
____ 
___________________________________________________________________________________
____ 
Type:  F Automatic       F  half automatic    F manual 
Slaughter capacity: ______________ / day 
 
- Are there any poultry commercial farm around?   Yes F   No F 
 If so, names, locations and distances in km 
______________________________________________ 
___________________________________________________________________________________
____ 
___________________________________________________________________________________
____ 
 
- Are there any human movements that could introduce diseases?   Yes F   No F 
 If so, which ones and at which period? 
______________________________________________ 
___________________________________________________________________________________
____ 
EPIAAF survey Midterm report. Annex 3 
 54
___________________________________________________________________________________
____ 
 
• Additional comments on animal movements 
 
 
 
 
 
 
6. WILD BIRDS 
 
• Presence of wild birds 
 
Wild bird type Migratory (=1) or 
resident (=2) or both (=3) 
If migratory, period of presence Frequency of observation 
within 3km (0    +     ++    +++) 
Ducks    
Scavengers    
Gulls     
Cormorants    
Limicoles    
Others ___________    
 
- Do you have foreign hunters coming to hunt with falcons?   Yes F   No F 
 
- Do you hunt or trap wild birds?  Yes F   No F 
 
- Do you keep wild birds in the village? Yes F   No F 
 
- Which use do you have of wild birds? 
Use Tick all 
appropriate 
Frequency/period 
None   
Hunting   
Egg collection   
Breeding for self-consumption   
Sale   
Pet   
Other _____________________   
 
- Where do you keep wild birds in your village? 
________________________________________________ 
 
- Have you observed any unusual wild bird mortality in or around the village? Yes F   No F 
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7. ENVIRONMENT 
 
 
 
- GPS positions of village outline 
 Longitude Latitude 
 N __   __  .  __   __   __   __   __  ° __   __  .  __   __   __   __   __  ° 
 N __   __  .  __   __   __   __   __  ° __   __  .  __   __   __   __   __  ° 
 N __   __  .  __   __   __   __   __  ° __   __  .  __   __   __   __   __  ° 
 N __   __  .  __   __   __   __   __  ° __   __  .  __   __   __   __   __  ° 
 N __   __  .  __   __   __   __   __  ° __   __  .  __   __   __   __   __  ° 
 N __   __  .  __   __   __   __   __  ° __   __  .  __   __   __   __   __  ° 
 N __   __  .  __   __   __   __   __  ° __   __  .  __   __   __   __   __  ° 
 
 
1.1 Climate 
 
• Rainfall   
Minimum: ________ mm/year                 Average: ________ mm/year                 Maximum: ________ 
mm/year                 
• Temperature 
Minimum: ________ mm/year                 Average: ________ mm/year                 Maximum: ________ 
mm/year                 
 
1.2 Land 
 
- Elevation:  __________________ meters 
- Land use in a 3 km radius (in %) 
Cropland Pasture Savannah Shrubland Woodland Forest Wetland Desert Urban 
         
 
- Are there any water bodies in a 3 km radius?          Yes F    No F 
  If yes, which one(s)?    F  river       F temporary pond        F permanent pond 
 
1.3 Crop agriculture 
 
Crop % of cultivated area Main planting 
season 
Main harvest season
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- Draw a map of the surroundings of the village within a 3 km radius 
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8. OUTBREAK INFORMATION 
 
8.1 Outbreak signs 
 
- When were the first cases or signs of disease detected?   _________________________________________ 
- When were the cases/signs of disease reported?   _________________________________________ 
- Who reported the signs ?   _________________________________________ 
- To who were the signs reported?   _________________________________________ 
 
- Which species were affected?     
Species 
% sick 
from 
HPAI 
% dead 
from 
HPAI  
Number 
in the 
village 
Age-group 
mostly affected 
Vaccinated against 
Newcastle (Yes/ No) 
Vaccinated against  AI 
(Yes/ No) 
Chicken       
Ducks       
Guinea fowls       
Geese       
Turkeys       
Pigeons       
Other _________       
 
- Which signs were observed? 
Chicken Ducks Guinea fowls Geese Other 
 
 
 
 
 
 
 
    
(Reduced food/water intake, Depression, Drop in egg laying, Egg shell deformations, 
Oedema/cyanosis/cutaneous haemorrhages, Diarrhoea, Nervous symptoms, Somnolence, Respiratory symptoms, 
Lacrimation, Sudden death)            
 
 
 
- Was there concurrent mortality in wild birds?          Yes F    No F 
 If yes, which species? _____________________________________________________ 
 If yes, date of first mortality observed? 
_____________________________________________________ 
 
 
• Additional comments on outbreak signs 
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8.2 Outbreak investigation 
 
- What was the date of the first visit to investigate the disease?   
_________________________________________ 
- Who came to investigate the disease?   _________________________________________ 
- When were samples collected to investigate the disease?   
_________________________________________ 
- Which samples were collected? 
Species State Type 
Chicken F sick 
F dead  
F Cloacal swab    F Tracheal swab   F Blood     F Feces 
F Organ              F Other ___________________________ 
Ducks F sick 
F dead  
F Cloacal swab    F Tracheal swab   F Blood     F Feces 
F Organ              F Other ___________________________ 
Guinea fowls F sick 
F dead  
F Cloacal swab    F Tracheal swab   F Blood     F Feces 
F Organ              F Other ___________________________ 
Geese F sick 
F dead  
F Cloacal swab    F Tracheal swab   F Blood     F Feces 
F Organ              F Other ___________________________ 
Turkeys F sick 
F dead  
F Cloacal swab    F Tracheal swab   F Blood     F Feces 
F Organ              F Other ___________________________ 
Pigeons F sick 
F dead  
F Cloacal swab    F Tracheal swab   F Blood     F Feces 
F Organ              F Other ___________________________ 
Other _________ F sick 
F dead  
F Cloacal swab    F Tracheal swab   F Blood     F Feces 
F Organ              F Other ___________________________ 
 
- Was any type of rapid test used on site?   Yes F    No F 
 If yes, which test? _____________________________________________________ 
 
- To which laboratory were the samples sent?   _________________________________________ 
- When were the samples sent to the laboratory?   _________________________________________ 
- When were the samples received by the laboratory?   _________________________________________ 
- Which analysis techniques were used by the laboratory? 
F RT-PCR          F Inoculation of embryonated egs           F Haemmaglutination test 
F AGID     F HI  F ELISA                       F Other _________________________ 
- What were the results given by the laboratory? 
F Positive AI    F Doubtful AI   F Negative AI      
- When were the results sent by the laboratory?   _________________________________________ 
 
- To which reference laboratory were the samples sent for 
confirmation?______________________________ 
- When were the samples sent to the reference laboratory?   
_________________________________________ 
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- When were the samples received by the reference laboratory?   
_________________________________________ 
- Which analysis techniques were used by the reference laboratory? 
F RT-PCR          F Inoculation of embryonated egs           F Haemmaglutination test 
F AGID     F HI  F ELISA                       F Other _________________________ 
- What were the results given by the reference laboratory? 
F Positive AI    F Doubtful AI   F Negative AI      
- When were the results sent by the reference laboratory?   
_________________________________________ 
 
- Were results reported to the OIE?          Yes F    No F 
 
- Was any tracing backward performed during outbreak investigation?  Yes F    No F 
 If yes, which sources of infection were identified? 
Source Involved Assumed place of origin Comment 
Legal movement of 
animals 
F Yes    F No  
F Possible   F ND      
  
Legal movement of 
animal products 
F Yes    F No  
F Possible   F ND      
  
Illegal movement of 
animals 
F Yes    F No  
F Possible   F ND      
  
Illegal movement of 
animal products 
F Yes    F No  
F Possible   F ND      
  
Wild birds F Yes    F No  
F Possible   F ND      
  
Fomites F Yes    F No  
F Possible   F ND      
  
Other_____________ F Yes    F No  
F Possible   F ND      
  
 
 
- Was any tracing forward performed during outbreak investigation?  Yes F    No F 
 If yes, which places were identified as possibly contaminated to this outbreak? 
Location Source of infection Had outbreak? ( Yes/No) Comment 
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• Additional comments on outbreak investigation 
 
 
 
 
 
 
 
8.3 Outbreak mitigation 
 
• Before governmental implemented control measures 
 
- What was done with sick birds?  
   F Nothing   F Sold   F Eaten 
  F Killed  F Isolated from healthy birds  F Other 
___________________________ 
- Were precautionary measures taken when handling and killing sick poultry?   Yes F   No F 
 If yes, which 
measures__________________________________________________________________ 
___________________________________________________________________________________
________ 
 
- What was done with dead birds?  
  F Buried    F Burnt   F Thrown to garbage 
  F Fed to dogs or cats  F Nothing  F Other 
___________________________ 
- Additional comments on control measures before government’s intervention 
 
 
 
 
 
• Control measures implemented by the government 
Measures Yes/no Starting date 
Number of 
birds involved 
Finishing 
date Comment (method, etc) 
Quarantine       
Control of 
movement 
     
Stamping out      
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Vaccination      
Disinfection      
Other _______      
 
 
- Was any compensation paid for?   Yes F    No F    
 If yes, how much per head and per species? 
__________________________________________________________________________________________
_________ 
__________________________________________________________________________________________
_________ 
  
If yes, paid to every poultry owner? 
__________________________________________________________________________________________
_________ 
__________________________________________________________________________________________
_________ 
__________________________________________________________________________________________
________ 
 
If yes, when were compensations paid for? 
__________________________________________________________________________________________
_________ 
__________________________________________________________________________________________
_________ 
__________________________________________________________________________________________
________ 
 
 
• Additional comments on outbreak mitigation 
 
 
 
 
 
 
 
 
Comments 
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Name of interviewee(s), function, & contact information 
 
 
 
 
 
 
 
Remember to thank the interviewees!! 
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Annex 4: EPIAAF Commercial poultry farm questionnaire 
 
Date Questionnaire ID Interviewers’ names 
   
 
Province or region District or commune Address of poultry farm 
   
 
 
1.  ESTABLISHMENT 
 
 
1.1. Poultry farm sector of the FAO classification 
 
Sector 1 F 
 
Sector 2 F 
 
Sector 3 F 
 
1.2. Type of business 
 
Dealer  F 
 
Retailer  F 
 
Other_________________________________ 
 
 
1.3 Production category 
 
a) Chicken Age Stable No. No. 
Parents (meat)    
Parents (layer)    
Layer    
Local breed slow growth    
Hybrid chicken normal growth    
Broiler    
Pullets    
Day olds    
b) Turkey    
Breeders    
Meat-type male    
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g) 
Hatchery 
Chicken 
No. 
eggs/chicks 
Turkey    
 No. 
eggs/poults
Geese  
No. 
eggs/gooslings
Ducks 
No. 
eggs/ducklings 
Other 
 
Hatching 
date 
     
Hatching  
rate 
     
 
Hatchery 
of origin 
     
Name      
Address      
Destination 
of D.O. 
poultry 
     
Name      
Address      
Number of      
Meat-type female    
c) Geese    
Breeders    
Layers    
Meat-type    
d) Ducks    
Breeders    
Layers    
Meat-type    
e) Guinea Fowl 
 
   
Breeders    
Layers    
Meat-type    
f) Quails 
 
   
Breeders    
Layers    
Meat-type    
    
g) Other    
specify    
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premises 
refurnished 
Areas 
where the 
D.O. 
poultry are 
delivered 
     
 
1.4.  Does the farmer has other places where he keeps poultry 
 
Location N° of poultry / eggs Species Comments 
    
    
    
    
    
 
 
 
2.  MANAGEMENT 
 
2.1 Flock management 
 
Multi age    F 
Multi age with separate flocks F 
Single cycles (all in / all out) F 
 
Other ___________________________________________________ 
 
2.2 Housing system 
 
Stable/Flock 1 
 
Stable/Flock 2 
 
Stable/Flock 3 Stable/Flock 4 Stable/Flock 5 
Open             
F 
Closed          
F 
Caged           
F 
Roof top 
 F 
On floor         
F 
Free ranging 
 F 
Open             F 
Closed          F 
Caged           F 
Roof top  F 
On floor         F 
Free ranging  F 
Open             F
Closed          F
Caged           F
Roof top  F
On floor         F
Free ranging  F 
Open             F 
Closed          F 
Caged           F 
Roof top  F 
On floor         F 
Free ranging  F 
Open             F
Closed          F
Caged           F
Roof top  F
On floor         F
Free ranging  F 
2.3 Ventilation system 
 
Natural     F     
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Natural and fan   F 
Artificial with cooling system F 
 
2.4. Roofing type 
 
No roof    F 
Iron sheet    F 
Other     F 
 
2.5 walls / side covering 
 
Burnt bricks    F 
Mud bricks    F 
Wood     F 
Mesh wire    F 
Net     F 
Straw/reed    F 
 
2.6. wild bird proof 
 
Yes F         No F 
 
 
2.7 Is the flock in contact with other animals 
 
Yes F               No F 
 Cattle    F 
 Horses/donkeys  F 
 Pigs    F 
 Dogs    F 
 Cats    F 
 Goats    F 
 Sheep    F 
 Other poultry (waterfowl) F 
 Other poultry   F 
 Wild birds   F 
 
 
2.8. presence of rodents 
 
High  F    Medium  F 
Low  F  No   F 
 
Comments-
______________________________________________________________________ 
 
 
2.9 Presence of water bodies 
 
Yes F             No F 
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Lakes  F 
Pond  F 
Rivers  F 
Channels F 
Other  F ___________________________ 
 
Comments-
__________________________________________________________ 
 
 
2.9 presence of predators  
 
High  F    Medium  F 
Low  F  No   F 
 
2.10 System of cleaning and disinfecting 
 
No F   Yes F 
        
       specify: 
___________________________ 
 
2.11 Disposal of dead poultry 
 
Consumed F  Buried F Fed to Dogs F Burnt F Rendered F 
 
Other F     Specify _____________________________________________________________ 
 
 
2.12 Feeding system 
 
Premixes/concentrates self produced F 
 
 
Premixes/concentrates purchased  F 
   
From where? (specify) 
_______________________________________________ 
 
Garbage wastes    F 
 
Integration with pastures   F 
 
Where is the feed stored? 
 
Silos F  Rooms  F  (if yes specify):     
 
Stored in bags    F 
      Bird proof     F 
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      Rodent proof     F 
      Not rodent/bird proof F 
 
2.13 Water supply  
 
Own well  F 
Municipal supply F 
Community well F 
Water course  F 
Collected rain water F 
Other   F  
 
Specify_____________________________________ 
 
2.14 Vaccinations 
 
Disease Vaccine 
name 
Vaccine 
type § 
Vaccinator  §§ Supplier Frequency of 
vaccination 
Date of most 
recent 
vaccination 
       
       
       
       
§ Codes for type of vaccine:     drinking water = 1 intra-ocular = 2 injection = 3 spray = 4 
§§ Codes for vaccinator:     veterinarian = 1      technician = 2 CAHW = 3 farmer = 4 
 
 
• Additional comments on vaccination against AI 
 
 
 
2.15 Routine treatments 
- Do you use any routine treatment?       Yes F    No F 
 If yes, which one(s)? 
_______________________________________________________________ 
 
2.16 Drug supply 
 
Own purchases F  
Paravet  F  
Veterinarian  F  
Mobile dealer F  
Other   F 
  
 Specify__________________________________________________ 
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2.17 Introduction of birds 
 
Does it happen that there is introduction of new poultry during one production cycle? 
 
   Yes F   No F 
 
If yes, from where is it introduced? 
 
 Markets F 
 Hatcheries F 
 Other farms F 
 Backyards F 
 
2.18 Sale of poultry and eggs to 
 
   Markets   F 
 Slaughter houses  F 
 Private customers  F 
 Middle men   F 
 
 
3.  INFORMATION ABOUT THE OUTBREAK 
 
 
3.1  Were there any outbreaks in your area (about 10 km around) before 
the start of signs of disease 
 
No F    Yes   F 
        
      In commercial farms F 
      In backyards   F 
In wild birds   F 
 
3.2 Clinical observations 
 
 Date of first observed 
symptoms_____________________________________________ 
 
 Describe the course of the 
disease____________________________________________ 
 
3.3 Specific Observations 
 
 Chicken Turkey Geese Ducks Other 
Reduced food/water intake      
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Depression      
Drop in egg laying      
Egg shell deformations      
Oedema/cyanosis/cutaneous 
haemorrhages 
     
Diarrhoea      
Nervous symptoms      
Somnolence      
Respiratory symptoms      
Lacrimation      
Missing birds*      
Others      
*died somewhere  
 
  
 
   
 
3.4 Gross finding 
 
Symptoms Chicken Turkey Geese Ducks Other 
Rhinitis/Tracheitis      
Catarrhal      
haemorrhagic      
Haemorrhages:      
Epicardum      
Endocardum      
Proventriculus      
Ovarian follicles      
Enteritis      
Catarrhal      
haemorrhagic      
Pancreatitis      
Others      
Comments:  
 
 
3.5 Symptoms/losses in newly introduced animals 
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  Yes F      No F 
 
 
If yes apply table: 
 
Type No. Date introduction Date of first symptoms/losses 
    
    
    
    
    
 
3.6 Number of sick animals/losses from onset of clinical symptoms until official 
suspicion 
 
 Chicken Turkey Geese Ducks Other 
Sick (No.)      
Losses (No.)      
 
 
3.7 Other observed diseases/losses during the last 2 months 
 
Date Disease Species Comments 
    
    
    
    
 
3.8 Treatments  
 
Date Disease Species Comments 
    
    
    
    
 
4.  MOVEMENTS OF PEOPLE 
 
4.1 How many times (average) a month the following people visit the poultry 
premise? 
 
Relatives_____________________________________________________________ 
Veterinarian/field assistant/paravets______________________________________ 
Technicians___________________________________________________________ 
Debeakers____________________________________________________________ 
Other farmers_________________________________________________________ 
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Vaccinators___________________________________________________________ 
Dealer/retailers________________________________________________________ 
Feed supplier__________________________________________________________ 
Costumers____________________________________________________________ 
 
 
5.  MOVEMENTS OF VEHICLES 
 
5.1 How many times (average) a month the poultry farm is visited  by the 
following vehicles?* 
 
Feed trucks___________________________________________________________ 
Animal vehicles (trucks, motorbikes, etc)__________________________________ 
Egg carrying vehicles__________________________________________________ 
Veterinary vehicles____________________________________________________ 
* if the survey is made on a recent outbreak the ask more details for tracing 
 
5.2. Did any of these vehicles visit other premises before 
 
Yes F       No F 
 
 
6.  EXCHANGE OF EQUIPMENT  
 
6.1 Which of the following things is or has been introduced from other farms or 
backyards or purchased of second hand?* 
 
Feed        F 
Staff        F 
Troughts       F 
Drinkers       F 
Cages        F 
Self refillable syringes for vaccination / other tools F 
 
* if the survey is made on a recent outbreak the ask more details for tracing 
 
7.  DIAGNOSTIC INVESTIGATIONS   
 
  Kind of sample Method used Results 
Swab Date of 
samplin
g 
Processin
g 
laboratory 
Seru
m Trach
. 
Cloac
. 
Orga
n 
PC
R 
Virus-
isolation
. 
Serol
. 
Pathol
. 
+ 
v
e 
Susp
. 
- 
v
e 
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Comments: _______________________________________________________ 
 
8.  OUTBREAK MANAGEMENT   
 
8.1 Culling 
 
 No F  Yes F 
       
       Dates (from-to)________________ 
       Method used__________________ 
       Personnel used: 
        Family 
        Government task force 
        Private Company 
        Others___________________
  
 
8.2  Disposal of carcasses 
 
  Pits F      Buried F 
   Covered F    Covered with quick lime F 
   Uncovered F    Uncovered   F 
   On-farm F    Put inside plastic bags F 
   Off –farm F    on-farm   F 
         Off-farm   F 
 
  Burnt F     Rendered F 
          Where _________________ 
    
    
8.3 Disposal of litter 
 
        No  F   Yes F 
     Buried    F 
     Burnt     F 
     Left maturing   F 
     Disposed on fields as manure F 
 
8.4 Cleaning and disinfections 
 
         No  F  Yes F 
 
     Dates (from-to) ___________ 
      
      Methods 
     Chemicals used   F 
     Detergent, water and brush F 
     Pressurized water with detergent F 
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     Other ______________________ 
 
8.5 Pre-cleaning and disinfection 
 
        No  F   Yes F 
 
     Dates (from-to) ___________ 
      
      Methods ____________________________ 
       
      Personnel (by whom)__________________ 
 
 
8.6 Final cleaning and disinfection 
 
        No  F   Yes F 
 
     Dates (from-to) ___________ 
      
      Methods ____________________________ 
       
      Personnel (by whom)__________________ 
 
 
8.7 Compensation scheme 
 
  No  F  Yes F 
 
     When _______________________________ 
 
     How much 
        market rate F 
        lower  F 
        above  F 
 
 
     For which birds/categories 
        Live  F 
        Sick  F 
        Dead  F 
        All  F 
 
        
     How paid and by whom?______________________ 
      
      
      Sufficient   F 
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      Insufficient   F 
 
 
8.8 Re-population 
 
  No  F  Yes F 
 
      Dates ________________________________ 
After final disinfection   F 
Sentinel/and sampling used   F 
Species_______________________________
   
 
8.9 Suspension and resumption trade 
 
   No  F  Yes F 
    When initiated (days) ? 
 
      Outbreak    F 
     Suspicion    F 
     First clinical symptoms   F  
        
       For how long ____________________ 
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Annex 5: Bamako meeting report 
 
 
 
 
 
Report of the EPIAAF preparation workshop for 
field work and data collection 
 
Bamako (Mali), 5th-7th of February 2008 
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1. Workshop agenda 
 
 
Tuesday February 5  
   
8.30 Pick-up at hotel Rabelais and transport to CRSA   
9.00 - 9.15 Opening  CRSA Bamako 
9.15 - 10.00 Presentation of the EPIAAF survey FAO (A. Le Menach) and CIRAD 
10.00 - 11.00 Presentation of each institution and their responsibility in the survey 
RVC, IZSVeV, FLI, 
ULB 
      
11:00 - 11:30 Coffee break   
      
11.30 - 12.30 
Consultant ToRs and operational implications :                            
a) Data collection at the national level                                                    
b) Field epidemiological investigation                                                    
c) Laboratory                                                                                           
d) Reporting                                                                                           
e) Logistic 
FAO (S. Mayoufi, M. 
Ngongi, A. Le Menach) 
and CIRAD 
      
12.30 - 13:30 Lunch break   
      
13.30 - 15.30  
Data to be collected by NSCs:                                                       
a) Relevant data                                                                                       
b) Data obtaining                                                                                     
c) Data formatting                                                                                   
d) Data transmission  
CIRAD 
      
15.30 - 16.00 Coffee break   
      
16.00 - 18:00 Questionnaire  CIRAD 
18.15 Pick-up and transport to hotel Rabelais   
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Wednesday February 6  
   
7.30 Pick-up at hotel Rabelais  and transport to field work site (Samaya)   
8.00 - 11.00 Practice on sample collection, sample management (including serum centrifugation) and conditioning for shipping 
CIRAD, Partner 
Institutions 
      
11.00 - 11.30 Coffee break   
      
11.30 - 12.30 Practice on GPS use CIRAD, Partner Institutions 
      
12.30 - 13.30 Lunch break   
      
13.30 – 15.30  Practice on filling in questionnaire CIRAD, Partners Institutions 
      
15.30 – 16.00 Coffee break   
      
16.00 - 17.30 Questionnaire : entering standardized data into a system CIRAD, Partners Institutions 
17.30 - 18.00 Discussion on the field survey CIRAD, FAO, Partners Institutions 
18.15 Pick-up and transport to hotel Rabelais   
   
Thursday February 7  
   
8.30 Pick-up at hotel Rabelais and transport to CRSA   
9.00 - 10.00 Discussion on choice of investigation sites CIRAD, FAO, Partner Institutions 
10.00 - 11.00 Discussion and validation of questionnaire CIRAD, FAO, Partner Institutions 
      
11.00 - 11.30 Coffee break   
      
11.30 - 13.00 Calendar preparation including survey missions CIRAD, FAO, Partner Institutions 
      
13.00 - 14.00 Lunch break   
   
14.00 - 16.00  Discussion session on any questions remaining on field work and data collection 
CIRAD, FAO, Partner 
Institutions 
16.15 Pick-up and transport to hotel Rabelais   
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2. Presentation of the EPIAAF survey 
 
The project was described by Dr LeMenach. For more information, please refer to the following 
documents included in the “AccompanyingDocumentsBamakoMeetingFeb2008” folder: 
- Pdf file “Presentation EPIAAF project and ToR NSC Bamako meeting” 
- Pdf file “EPIAAF_MonthOneReport_revised” 
 
It was reminded that the principle objectives of the EPIAAF survey are to: 
- Provide a standardized description of HPAI situation and outbreak patterns in the 
seven infected African countries included in the survey 
- Assess risk factors related to introduction, spread and persistence of HPAI in the 
seven infected countries included in the survey 
- Predict, to the best of the available knowledge, areas with the highest likelihood of 
occurrence of HPAI in the seven infected countries included in the survey 
 
It was reminded that the principle objectives of the field investigation missions within the 
EPIAAF survey are to (in order of importance, from the most important to the least): 
 
1. Perform extensive epidemiological investigations in at least three HPAI outbreak 
sites. The objective of such investigations is to thoroughly explore the place, 
discuss with local people and get the best possible understanding of how the 
disease came in, how it spread (or died out) and how it eventually persisted (for 
Nigeria and Egypt). Tracing backward and forward should be performed to the 
maximal extent possible. It will also be important to record geographic 
coordinates of all epidemiological key points (water bodies, wild birds, markets, 
etc), and to take numerous photographs.  
2. Fill in questionnaires (village questionnaire and commercial farm questionnaire 
when relevant) for at least three HPAI infected sites and for at least one control 
site for each case site.  The objective is to provide data on risk factors at the local 
level to do a comparison of infected and non-infected sites and potentially 
identify factors significantly associated with infection. 
3.  Collect biological samples (2 tracheal swabs, 2 cloacal swabs, and 1 blood 
sample) from a random sample of poultry. The objective is double:  
– to test the hypothesis that HPAI virus might be circulating while 
undetected (possible absence of clinical signs in some species, possible 
presence of uncharacteristic clinical signs confused with other diseases) 
– to obtain complementary information on the circulation of low pathogenic 
avian influenza viruses and of Newcastle disease virus. 
 
3. Presentation of each institution 
 
Please refer to the following documents included in the 
“AccompanyingDocumentsBamakoMeetingFeb2008” folder: 
− Pdf file “Presentation CIRAD Bamako meeting” 
− Pdf file “Presentation FLI Bamako meeting” 
− Pdf file “Presentation IZSVeVe Bamako meeting” 
− Pdf file “Presentation RVC Bamako meeting” 
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4. Task distribution 
 
The distribution of tasks among the various partners of the project was reminded through the following table: 
 
  General coordination 
Scientific & 
technical 
preparation 
Information 
collection at 
national level 
Field 
investigations
Laboratory 
analyses 
Database 
build-up Data analysis 
Model build-
up 
Country 
specific report 
writing 
General 
report writing 
National survey 
consultants   x X X         X   
National veterinary 
services   x x x         x   
National veterinary 
diagnostic 
laboratories 
  x     x       x   
CIRAD X X   X   x X x X X 
FAO x x x     x x x     
FLI   x   X   X x x X x 
IZSVe   x   X X x x x X x 
RVC   x   X   x X X X x 
ULB   x       x x X   x 
X = main responsibility 
x = assistance 
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5. Consultant ToRs and operational implications 
 
The terms of references (ToRs) of the National survey consultants (NSCs) were described by 
Dr LeMenach. They are mentioned hereafter and additional comments are written in blue. 
 
Within the framework of the FAO-EMPRES Emergency Centre for Transboundary Animal 
Diseases (ECTAD) directed by the FAO Chief Veterinary Officer, under the technical 
supervision of the Animal Health Service (AGAH), under the general supervision of the Chief 
of Emergency Operations Unit, under the supervision of the project manager from the Centre 
de coopération internationale en recherche agronomique pour le développement (CIRAD) and 
the direct supervision of the FAO Representative, the NSC will work in close collaboration 
with the national Veterinary authorities and will be responsible for the following activities 
within the EPIAAF (Epidemiology of Avian Influenza in Africa) Survey: 
 
5.1 Data collection at the national level 
 
5.1.1 Collect all relevant data on HPAI outbreaks that occurred in the country and on 
surveillance and control measures implemented by the government. These data 
will be obtained from all possible sources (Government, UN agencies, NGOs, 
national research institutes, farmers’ association, etc).  
5.1.2 Collect data on potential HPAI risk factors (example: land use, poultry density, 
wild bird density, market proximity, etc). A detailed list of data to collect is 
provided in Annex 1. These data will be obtained from all possible sources 
(Government, UN agencies, NGOs, national research institutes, farmers’ 
association, etc). These data should be collected at the lowest possible 
administrative unit. The anticipated timeline for data collection is as follows (at 
least for NSCs not involved un field investigation missions before beginning of 
March): 1st February up to March 15: collection of the respective data described 
below with the identification of respective institutions owning the data and storage 
of the different relevant reports/files in which data are stored. From March 15th up 
to May 31: population of the database according to the information (standard file, 
i.e. Excel Format) provided by FLI / CIRAD and continuing data collection. The 
data will be shared on a regular (maximum monthly basis) basis with the partners’ 
institutions as mentioned above. 
5.1.3 Refine data collected under article 1.2 through a questionnaire-based survey 
intended for head officers of the veterinary services in each region/governorate. 
The standardised questionnaire will be provided by CIRAD prior to data 
collection. The questionnaire will be provided after the first data have been 
obtained, that is not before March 15. 
5.1.4 Meet with institutions, national authorities, NGOs, farmers’ associations, etc, to 
collect all data described in articles 1.1, 1.2, and 1.3. Funds will be available from 
the FAO representation to travel to the various institutions. 
5.1.5 When relevant, carry out in-country missions to collect data only available at the 
local level. Funds will be available from the FAO representation for such travels. 
5.1.6 Transmit, on a bi-weekly basis, all collected data to CIRAD and AGAH in a 
standardized form that will be provided by CIRAD. The transmission will in fact 
be every month and the form will be provided by FLI, which is in charge of 
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constructing the database. 
5.1.7 Prepare monthly narrative reports as defined in the project document and submit 
through the FAO Representation to TCEO and AGAH. 
The report should encompass the following sections (6 pages maximum): 
 
1- Summary of the report (15 lines) 
 
2- Introduction (15 lines) 
• Brief overview of the HPAI situation in the country insisting on the 
epidemiological aspects 
• Latest development in terms of activities regarding HPAI in the country 
(training, new project ….) 
 
3- Activities carried out (2 pages) 
• Meetings with authorities and institutions 
• In-country mission to collect data only available at the field level 
• Activities related to the CIRAD and international experts team venue 
• Investigations with CIRAD and international experts team 
• Other activities carried out 
 
4- Results (1 table and 1 page) 
• To be summarized in an Excel spreadsheet: 
i. Name of the risk factors 
ii. Date of request to the national authorities or institutions after meetings) 
iii. Data of collection 
iv. Date of transmission to CIRAD 
v. If not obtained indication of the tentative date to be obtained at a short 
term period 
vi. If not collected, precise the reason 
• Comments on the results 
 
5- Difficulty encountered and solutions proposed (15 lines) 
 
6- Next activities foreseen (15 lines) 
 
7- General recommendations and conclusions (15 lines) 
 
 
 
5.2 Field epidemiological investigation missions 
 
5.2.1 Liaise with CIRAD and the two international experts assigned to the country in 
order to prepare administrative, scientific and logistic aspects of the field 
epidemiological investigation missions. 
5.2.2 Assist with administrative, scientific and logistic aspects of the organisation of the 
field epidemiological investigation missions. In particular: 
- Provide assistance to choose infected and non-infected sites for field 
epidemiological investigation missions. This has been discussed during the 
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workshop (see chapter 7). 
- Obtain all relevant authorisations from national authorities, to conduct field 
epidemiological investigation missions, including sample collection. 
- Liaise with the head officers of the veterinary services for the regions/governorates 
where field missions will be conducted to 1) facilitate field missions, 2) identify 
precise villages/farms/markets where the investigations will be conducted, 3) 
identify a local technician/field assistant who will participate to field 
investigations. It will also be the NSC’s responsibility to establish a timeline and 
to arrange for villagers/farmers to be made aware of the appointment and of what 
is expected from them.  
- Obtain all relevant authorisations from national authorities, including customs, to 
be delivered the field mission equipment (personal protective equipment, sample 
collection equipment, etc) that will be sent from France by CIRAD. Delivery will 
be done at the FAO representation to avoid potential problems. The shipping 
company is SDV and contact information for the local SDV representative are 
indicated in the Terms of references of the mission in each country. 
- Ensure safe and proper storage of field mission equipment until the field missions 
begin. Preferentially at the FAO representation for non refrigerated equipment and 
at the national veterinary diagnostic laboratory for refrigerated equipment 
(cryotubes) 
- Identify possible sources where to rent/be loaned a 4X4 vehicle with driver for the 
field missions. Provide different options: private company, vehicle from FAO 
representation, or vehicle from the veterinary services, etc 
- Find means to ensure the cold chain for biological samples: freezer in the capital 
city, place where to buy/be loaned a liquid nitrogen container, place where to buy 
liquid nitrogen and dry ice,  fridge in every location where field investigations will 
be conducted. Be careful about the type of container you get.  Whenever possible, 
you have to find a container with a wide neck so that you can plunge the stockings 
filled with tubes in them without getting them stuck. 
-  
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Illustration of how to store tubes in stockings 
which are then plunged into the liquid 
nitrogen container: 
Reminder: there are two different colours for 
stockings.  
Black Î tubes for the national lab 
Beige Î tubes for the reference lab in 
Padova 
 
- Participate to field epidemiological investigation missions in infected / previously 
infected or high-risk areas. In particular: Assist with sample collection, labelling 
and aliquoting, and assist with collection of risk factor data at the local level. 
5.2.3 Assist with shipment of biological samples to the FAO Reference laboratory for 
avian influenza in Padova. In particular: 
- Obtain all relevant authorisations from national authorities, including customs, to 
ship biological samples to the laboratory in Padova. 
- Liaise with local office of the transporter and with the laboratory in Padova to 
arrange for  shipment (date, flight, etc) 
5.2.4 Liaise with the National diagnostic laboratory to identify equipment that will be 
needed to analyse biological samples. 
 
 
6. Practical training session 
 
 
A practical session was organised in the village of Samaya near Bamako to train people on 
how to collect the biological samples needed, how to use the GPS, and how to fill in the 
questionnaire. 
 
6.1 Presentation of equipment needed 
 
The list of equipment needed for field operations was described. It was detailed which part of 
the equipment would be sent from Montpellier, which part would have to be brought by the 
international experts and which part would have to be bought in the country. 
These lists of equipment are available in the following documents included in the 
“AccompanyingDocumentsBamakoMeetingFeb2008” folder: 
− Excel file “Check list field equipment En” for the English version 
− Excel file “Check list field equipment Fr” for the French version 
Please note that it is not needed to carry the cryopacks in the field: they can stay at the FAO 
representation until the last days of the mission when they will be used to ship the samples to 
Padova. The same applies to the labels and shipping documents that you will need for the 
shipment to Padova. 
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6.2 Labelling tubes 
 
The Nunc® cryopens provided (4 pens provided each with a different color) shall be used: 
you will make sure the identification is still visible after the cryotubes have been immersed in 
liquid nitrogen. In case you lose or run out of Nunc® cryopens, use a pencil. 
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6.3 Filling in the sample form 
 
The English and French versions of the form for collecting information on poultry individuals 
sampled are provided in the “AccompanyingDocumentsBamakoMeetingFeb2008” folder: see 
Excel files “Sample form En” and “Sample form Fr”. 
 
 
 
EPIAAF survey Midterm report. Annex 5 
 89
 
6.4 Collecting samples 
 
For persons who were not present for the workshop in Bamako, please refer to your 
colleagues who did attend the meeting to obtain practical tips.  
 
The number of poultry to be sampled in each site will be calculated based on a 95% 
confidence of detecting HPAI virus – if still present -, the estimated number of poultry for 
each site, a 94% sensitivity and 98.4% specificity for the diagnostic test, and a minimum 
expected prevalence estimated from previous knowledge and biological plausibility. The 
choice of which species to sample should also reflect the potential role of these species in the 
epidemiology of the disease.  
For example if we are in an epidemiological context with a large number of ducks and 
chickens and very few other species, and if one assumes that 5% of chicken and 10% of ducks 
can be infected without showing clinical signs, then by sampling a number of 50 to 60 
chicken and 30 ducks, one should be able to detect the disease if it indeed circulates at the 
assumed prevalence levels. 
 
Knowing that the total number of birds sampled shall not exceed 750, a sampling plan should 
be made for the whole mission before it begins, so that sampling efforts are adequately 
distributed.  
 
Also, one of the most important recommendation regarding sample collection is to ensure 
proper protection measures (define the perimeter of security with a rope and only allow 
people with protection equipment within this perimeter of security; make sure you do not 
forget any needle or other piece of equipment) and disinfection measures (park your vehicle 
outside the village/farm, wash your gloves with alcohol in between two birds, change 
disposable protective equipment in between two villages/farms, disinfect shoes etc. 
 
 
 
6.5 Shipping samples to the IZSVeVe laboratory in Padova 
 
 
Please follow the following instructions: 
    
Documents to be enclosed for shipment: 
− Letter of air transport (you will need to communicate this airway bill number to the 
laboratory in Padova) 
− Form for Shipment of dangerous goods 
− Export permission from the Veterinary Services 
− Import permissions of the Italian Ministry of Health Padova (see the three files 
Autorizzazione1, 2, and 3 in the folder 
“AccompanyingDocumentsBamakoMeetingFeb2008”). 
− Proforma invoice stating a faked commercial value of about 20 EUR to the shipped 
good. IMPORTANT: 8 signed copies are required!!!   
 
You will find an example of the documents needed in the pdf file “Example of documents for 
shipping samples” in the folder “AccompanyingDocumentsBamakoMeetingFeb2008”. 
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Shipping modality:  
The company SDV will be in charge of shipment. The contact information for SDV in your 
country is provided in the Terms of References for your country. 
 
Shipping Address:   
OIE/FAO and National Reference Laboratory for Newcastle disease and Avian Influenza 
Virology Department 
Istituto Zooprofilattico Sperimentale delle Venezie 
Viale dell'Universita' 10 
35020 Legnaro 
Padova, Italy 
 
Notification of shipment:  
In order to alert the Border Inspection Post and favour a smooth clearing procedure, before 
shipping, please notify the following information to the IZSVeVe contact person. 
• date of embark 
• date of arrival in Italy 
• airway bill number (a Fax or email of the airway-bill would be necessary) 
    
Contact personsat the IZSVeVe:  
Marta Vettore: E-mail: mvettore@IZSVevenezie.it   
Fax Number: 0039 049 808436 
     
Important:  
Send samples only at the beginning of the week in order that specimens can arrive at the 
Border Inspection Post before Friday. 
Notify the contact person (sender) with whom the IZSVe will keep in touch. 
 
 
6.6 Filling in questionnaires 
 
The practical session on how to fill in the village questionnaire showed that it takes too 
much time to properly fill in all questions in a single interview session. It was therefore 
recommended to only fill in the most important questions (written in red) during the formal 
interview session with representatives from the village or farm, and to collect information 
on other questions (written in black) during more casual conversations or when visiting the 
village. 
 
All efforts will be made to try to include women in the group of persons that will be 
interviewed as they are most commonly the persons in charge of poultry in Africa and 
therefore have a good knowledge. If needed, interview sessions with women will be 
arranged as a casual discussion or will be conducted separately from interviews with men, 
or will be conducted by women. 
 
One can distinguish tree strata for outbreaks: village, farm, and market. Because village is 
the only infected stratum common to all seven countries involved in the survey, it was 
decided to focus on village foci. However in several countries, outbreaks also occurred in 
type 2 and type 3 commercial farms. It was therefore recommended to design a 
questionnaire specific to these types of commercial farms and to include semi-commercial 
farms in the investigations. The design of the semi-commercial farm questionnaire will be 
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the responsibility of a small group composed of Alessandro Cristalli, Wolfgang Boehle, 
Guillaume Fournié and Sophie Molia, who will then pass their proposed questionnaire on to  
all other persons involved in field mission for comments/revision. 
 
 
7. Choice of field investigation sites 
 
7.1  Choice of case sites 
 
In all countries but Egypt and Nigeria, there were limited numbers of outbreak foci so all foci 
will be included. 
For Egypt, it was decided to include at least one outbreak focus from the Nile delta. For 
Nigeria, three outbreak zones have been identified and will constitute field investigation 
areas. 
 
 
7.2  Choice of controls 
 
As a reminder: 
Control sites should be representative of the population from which the outbreak sites arose 
[known as the source population], so that if a control had had an outbreak, it would have been 
included as a case in the study. 
Since the validity of case-control studies is dependent on the similarity of cases and controls 
in all respects except exposure, in our study we will match on the poultry production type: a 
control village for an infected village, a control farm for an infected farm. It is important to 
remember that once a variable is used for matching, there can be no discernible relationship 
between this variable and the disease.  
 
The choice of control has been discussed individually for each country based on 
characteristics of infected sites. As a general guideline, it has been decided to randomly 
choose a non-infected village within the list of non-infected villages included in the 
surveillance zone around the infected village. 
 
 
8. Reporting obligations 
 
8.1 For the NSC 
 
- one brief (maximum 6 pages) monthly report. See canvass in the NSC Terms of 
References. 
- Transmit at least every month information collected at the national level (see list in 
Annex 1) to CIRAD and AGAH in a standardized format that will be provided by 
FLI. 
 
8.2 For the NSC and the international experts 
 
- country-specific synthetic mission report: 
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Within two weeks upon return, the team (international experts + NSC) will need to 
send to Arnaud LeMenach (Arnaud.LeMenach@fao.org), Stéphane de la Rocque 
(Stephane.DeLaRocque@fao.org), Sabrina Mayoufi (Sabrina.Mayoufi@fao.org), and 
Sophie Molia (sophie.molia@cirad.fr) a country-specific synthetic mission report. 
Examples of such reports are provided in the folder 
“AccompanyingDocumentsBamakoMeetingFeb2008”: see files “Example of country-
specific synthetic mission report”. The aim of this report is not to provide any 
analytical conclusion but to merely state how the mission went: what you did on 
which day and where, how many questionnaires you filled in, how many birds you 
sampled, etc. As an indication, a 15 to 20 page report would be good and the following 
canvass can be used: 
o Title (including dates of the mission) 
o Authors 
o Summary 
o List of acronyms 
o Table of contents 
o Mission timeline 
o Introduction/Background information 
o Objectives of the mission 
o Activities carried out for logistical organization of the mission 
o Activities carried out for scientific components of the mission 
 Methods 
 Results of field epidemiological investigation (including Google 
maps of areas visited) 
 Results of questionnaires filling 
 Results of sample collection 
o Difficulties encountered 
o Recommendations and conclusion 
o List and contact information of persons encountered during the field 
mission 
o Pictures 
 
- country-specific comprehensive report: 
Within six weeks upon return, the team (international experts + NSC) will need to 
send to Sophie Molia (sophie.molia@cirad.fr) a country-specific comprehensive 
report. The aim of this report is to provide a review of the HPAI situation in the 
country, to precisely describe the infected sites investigated during the field mission, 
and to provide analytical results on possible sources of outbreaks, reasons why it 
spread or died out, etc. A canvass will be prepared by CIRAD and sent to you for 
April 15. 
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9. Timeline 
 
9.1 Field missions’ timeline 
 
 Expert 1 Expert 2 Arrival  Departure 
Burkina  CAPPELLE Julien (CIRAD) GLOBIG Anja (FLI) 26/03/2008 16/04/2008
Cameroun BOHLE Wolfgang (FLI) WARET Agnès (RVC) 25/02/2008 18/03/2008
Côte 
d'Ivoire MOLIA Sophie (CIRAD) NISI Raffaella (IZSVe) 23/02/2008 14/03/2008
Egypt 
CRISTALLI Alessandro 
(IZSVe) FOURNIE Guillaume (RVC) 09/03/2008 30/03/2008
Niger ETTER Eric (CIRAD) HAESLER Barbara (RVC) 14/03/2008 04/04/2008
Nigeria DIESEL Gillian (RVC) HOERETH-BOENTGEN Detlef (FLI) 01/03/2008 22/03/2008
Sudan CILLONI Filippo (IZSVe) TANNER Manfred (FLI) 25/03/2008 17/04/2008
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9.2 General timeline 
 
  Feb 08   1-15 
Feb 08   
16-28 
Mar 08   
1-15 
Mar 08 
16-31 
Apr 08   
1-15 
Apr 08   
16-30 
May 08   
1-15 
May 08   
15-31 
Jun 08   
1-15 
Jun 08   
16-30 
Jul 08    
1-15 
Jul 08    
16-31 
Aug 08   
1-15 
Bamako workshop                            
Collection of 
epidemiological 
information by NSC                           
Databases  build-up                           
Field missions                           
Samples analysis  & 
results communication                           
Populating the 
databases                           
Midterm meeting                           
Descriptive studies                           
Analytical studies                            
Spatial model build-up                           
Restitution workshop                           
 
Main milestones: 
April 17:   - field investigation missions completed in all seven countries 
April 30:   - databases for risk factor information (national and local level) completed by FLI 
   - country-specific synthetic mission reports completed for all seven countries 
May 15:   - database for laboratory results completed by FLI 
   - submission of mid-term project report to FAO by CIRAD 
May 30:  - all databases completed by FLI 
   - country-specific comprehensive reports completed for all seven countries 
August 15:  - analytical studies and model build-up completed 
September 15:  - submission of final project report to FAO by CIRAD  
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Annex 1: List of risk factor data to be collected at the 
national level 
 
 Information for these risk factors will have to be collected at the lowest administrative 
unit possible (national, level 1 = region/governorate, level 2 = district/commune) 
  
X : high priority information, absolutely needs to be collected 
x : lower priority information 
 
Level of  Type Unit Information source 
Category Variable 
National Admin level 1 
Admin 
level 2 Type Unit 
Information 
source 
List of administrative units  X X Nominal   
Area X X X Quantitative km²  
Perimeter X X X Quantitative km  
Human population density 
X X X Quantitative 
number of 
people 
/km²  
% rural human population X X x Quantitative %  
C
ou
nt
ry
 
% urban human population X X x Quantitative %  
        
Total number of chicken and total number of 
chicken farms X X x Quantitative   
Number of chicken and of chicken farms in 
sector 1 X X x Quantitative   
Number of chicken and of chicken farms in 
sector 1 layer X X x Quantitative   
Number of chicken and of chicken farms in 
sector 1 broiler X X x Quantitative   
Number of chicken and of chicken farms in 
sector 2 X X x Quantitative   
Number of chicken and of chicken farms in 
sector 2 layer X X x Quantitative   
Number of chicken and of chicken farms in 
sector 2 broiler X X x Quantitative   
Number of chicken and of chicken farms in 
sector 3 X X x Quantitative   
Number of chicken and of chicken farms in 
sector 3 layer X X x Quantitative   
Number of chicken and of chicken farms in 
sector 3 broiler X X x Quantitative   
Number of chicken in sector 4 X X x Quantitative   
Total number of ducks and geese and total 
number of ducks and geese farms X X x Quantitative   
Number of ducks and geese and number of 
respective farms in sector 1 X X x Quantitative   
Number of ducks and geese and number of 
respective farms in sector 1 egg X X x Quantitative   
Number of ducks and geese and number of 
respective farms in sector 1 meat X X x Quantitative   
Number of ducks and geese and number of 
respective farms in sector 2 X X x Quantitative   
Number of ducks and geese and number of 
respective farms in sector 2 egg X X x Quantitative   
Po
ul
tr
y 
 
(a
ll 
po
ul
try
 sp
ec
ie
s s
ho
ul
d 
be
 tr
ea
te
d 
in
 a
 se
pa
ra
te
ly
, i
.e
 d
uc
ks
 p
op
ul
at
io
n 
sh
ou
ld
 b
e 
di
sti
ng
ui
sh
ed
 
fr
o 
ge
es
 p
op
ul
at
io
n)
 
Number of ducks and geese and number of 
respective farms in sector 2 meat X X x Quantitative   
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Number of ducks and geese and number of 
respective farms in sector 3 X X x Quantitative   
Number of ducks and geese and number of 
respective farms in sector 3 egg X X x Quantitative   
Number of ducks and geese and number of 
respective farms in sector 3 meat X X x Quantitative   
Number of ducks and geese in sector 4 X X x Quantitative   
Number of other poultry and respective farms 
in sector 1 x x x Quantitative   
Number of other poultry and respective farms 
in sector 2 x x x Quantitative   
Number of other poultry and respective farms 
in sector 3 x x x Quantitative   
Number of other poultry in sector 4 x x x Quantitative   
 
Poultry meat consumption per year  X X x Quantitative 
kg/person/y
ear  
Poultry egg consumption per year X X x Quantitative 
number/per
son/year  
Poultry meat production per year X X x Quantitative tons/year  
Poultry egg production per year 
X X x Quantitative 
number of 
thousands/
year  
Poultry meat export per year X X x Quantitative tons/year  
Country(ies) of destination of poultry meat 
export X X x Nominal   
Poultry egg export per year 
X X x Quantitative 
number of 
thousands/
year  
Country(ies) of destination of poultry egg 
export X X x Nominal   
Poultry meat import per year X X x Quantitative tons/year  
Country(ies) of origin of poultry meat import X X x Nominal   
Poultry egg import per year 
X X x Quantitative 
number of 
thousands/
year  
Country(ies) of origin of poultry egg import X X x Nominal   
Day-old chicks import per year X X x Quantitative 
number/yea
r  
Country(ies) of origin of day-od chicks X X x Nominal   
Number of slaughterhouses  X X x Quantitative   
Number of slaughtered birds per year X X x Quantitative   
Number of nurseries X X x Quantitative   
Number of markets doing trade across 
administrative level 2 X X x Quantitative   
Tr
ad
e 
Location of markets doing trade across 
administrative level 2 X X x Nominal   
        
Average temperature X X X Quantitative ° Celsius  
Average minimum temperature X X X Quantitative ° Celsius  
Average maximum temperature X X X Quantitative ° Celsius  
Average precipitation X X X Quantitative mm/year  
Minimum precipitation X X X Quantitative mm/year  
Maximum precipitation X X X Quantitative mm/year  
Elevation X X X Quantitative meters  
Slope X X X Quantitative degree  
Landuse X X X Map  Africover 
En
vi
ro
nm
en
t 
Percentage of land with cropland (irrigated or 
not) X X X Quantitative % Africover 
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Percentage of land with irrigated cropland  X X X Quantitative % Africover 
Percentage of land with pasture X X X Quantitative % Africover 
Percentage of land with woodland X X X Quantitative % Africover 
Percentage of land with shrubland X X X Quantitative % Africover 
Percentage of land with savannah X X X Quantitative % Africover 
Percentage of land with forest X X X Quantitative % Africover 
Percentage of land with dryland X X X Quantitative % Africover 
Wetlands X X X Map   
Water bodies: river, ponds (temporary and 
permanent). X X X Map   
        
Wintering count of wild ducks 
X x x Quantitative 
 
Wetlands 
International, 
Wildlife 
Services 
Wintering count of shore birds 
X x x Quantitative 
 
Wetlands 
International, 
Wildlife 
Services 
Wintering count of other water birds 
X x x Quantitative 
 
Wetlands 
International, 
Wildlife 
Services 
W
ild
 b
ir
ds
 
Map with wetlands X x x Map   
        
PVS evaluation x   Report  OIE 
Number of border inspection posts X x x Quantitative   
Number of official/state veterinarians x x x Quantitative   
Number of official/state animal health workers x x x Quantitative   
Number of NGOs working animal health x x x Quantitative   
National outbreak investigation policy X   Report   
National diagnostic pathway X   Report   
National contingency/emergency plan 
(including involvement of other stakeholders: 
human health, police, customs, etc) 
X 
  
Report 
  
National compensation strategy X   Report   
National surveillance and monitoring 
programme X   Report   
Government structure (including description of 
CVO's responsibility) X   Report   
Communication among veterinary services X   Report   
Vaccination X   Report   
V
et
er
in
ar
y 
se
rv
ic
es
 
Culling X   Report   
        
Number of diseased animals for each species 
and age group 
X X X Quantitative 
  
Number of dead animals for each species and 
age group X X X Quantitative   
Number of animals present for each species 
and age group X X X Quantitative   
Date of detection of first signs of first outbreak X X X Date   
Date of notification of first signs of first 
outbreak X X X Date   
Date of investigation of first signs of first 
outbreak X X X Date   
Date of detection of sample collection for first 
outbreak X X X Date   
H
PA
I o
ut
br
ea
k 
Date of detection of outbreak confirmation of X X X Date   
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first outbreak 
Date of first outbreak mitigation measures  first 
outbreak X X X Date   
Length of first outbreak X X X Quantitative days  
Interventions undertaken: date and type 
(stamping out, partial culling, movement 
controls, peri-focal vaccination, cleaning  and 
disinfection) 
X X X 
Report   
Backward and forward outbreak movements 
tracing X X X Report   
Outbreak definition criteria X X X Report   
List of dates and locations of all outbreaks X X X Report   
 
 
APPENDIX: Poultry production sectors considered in the guiding principles 
Sectors 
(FAO/définition 
Systems 
Commercial poultry production  Industrial and 
integrated Bio-security 
Village or 
backyard 
  High Low  
 Sector 1 Sector 2 Sector 3 Sector 4 
Biosecurity High Mod-High Low Low 
Market outputs Export and urban Urban/rural Live urban/rural Rural/urban 
Dependence on 
market for inputs 
High High High Low 
Dependence on 
goods roads 
High High High Low 
Location Near capital and 
major cities 
Near capital and 
major cities 
Smaller towns 
and rural areas 
Everywhere. 
Dominates in 
remote areas 
Birds kept Indoors Indoors Indoors/Part-time 
outdoors 
Out most of the 
day 
Shed Closed Closed Closed/Open Open 
Contact with other 
chicken 
None None Yes Yes 
Contact with ducks None None Yes Yes 
Contact with other 
domestic birds 
None None Yes Yes 
Contact with 
wildlife 
None None Yes Yes 
Veterinary service Own Veterinarian Pays for 
veterinary service 
Pays for 
veterinary service 
Irregular, depends 
on govt vet 
service 
Source of medicine 
and vaccine 
Market Market Market Government and 
market 
Source of technical 
information 
Company and 
associates 
Sellers of inputs Sellers of inputs Government 
extension service 
Source of finance     
Breed of poultry Commercial Commercial Commercial Native 
Food security of 
owner 
High Ok Ok From ok to bad 
EPIAAF survey Midterm report. Annex 5 
 99
Sector 1: Industrial integrated system with high level biosecurity and birds/products marketed 
commercially (e.g. farms that are part of an integrated broiler production enterprise with 
clearly defined and implemented standard operating procedures for biosecurity).  
Sector 2: Commercial poultry production system with moderate to high biosecurity and 
birds/products usually marketed commercially (e.g. farms with birds kept indoors 
continuously; strictly preventing contact with other poultry or wildlife).  
Sector 3: Commercial poultry production system with low to minimal biosecurity and 
birds/products entering live bird markets (e.g. a caged layer farm with birds in open sheds; a 
farm with poultry spending time outside the shed; a farm producing chickens and waterfowl).  
Sector 4: Village or backyard production with minimal biosecurity and birds/products 
consumed locally. 
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Annex 2: Email list of persons participating to field 
investigation missions 
 
 
The complete list of persons participating to the survey is provided in the 
“AccompanyingDocumentsBamakoMeetingFeb2008” folder: see Excel file 
“EPIAAF_ContactInformation_08.02.02”. 
 
By using the following email list, you will contact all persons involved in field investigation 
missions: 
 
hamidoutiamm@yahoo.fr,nchare@yahoo.fr,narcissejkn@yahoo.fr,mosasoli@hotmail.com,jul
ien.cappelle@cirad.fr,anja.globig@fli.bund.de,detlef.hoereth-
boentgen@fli.bund.de,manfred.tanner@fli.bund.de,wolfgang.boehle@fli.bund.de,acristalli@I
ZSVevenezie.it,arnaud.lemenach@fao.org,fcilloni@IZSVevenezie.it,rnisi@IZSVevenezie.it,s
tephane.delarocque@fao.org,sophie.molia@cirad.fr,ibangana@yahoo.fr,mainagg3@yahoo.co
m,amalmo2005@yahoo.com,eric.etter@cirad.fr,amal78ahmed@yahoo.com,awaret@rvc.ac.u
k,bhaesler@rvc.ac.uk,gdiesel@rvc.ac.uk,gfournie@rvc.ac.uk 
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Annex 6: Protocol for transport medium preparation  
 
 
 
Preparation of transport medium for AIV samples (cloacal and tracheal swabs) based on OIE 
Manual of diagnostic. 
 
Composition : 
- PBS 1x (SIGMA  P5493 : 10x) 
- Gentamycin 250 µg/ml (SIGMA G1272 : 10 mg/ml) 
- Penicillin 10000 U/ml (SIGMA P3032 : 1477 U/mg) 
- Streptomycin 10 mg/ml (SIGMA S9137 : poudre) 
- Nystatin 1000 U/ml  (SIGMA N1638 : 10000 U/ml) 
- Glycerol 20% 
- Purified milliQ water 
 
Preparation for 1 litre : 
- Purified milliQ water : 575 ml 
- PBS : 100 ml 
- Gentamycin : 25 ml 
- Penicillin : 6.77 g 
- Streptomycin : 10 g 
- Glycerol : 200 ml 
 
Procedure: 
- Après dissolving powders, sterilise the solutions by filtrating it through a 0.22 µm 
filter (450ml per flask) 
- Add 50 ml of Nystatin per flask 
- Adjust the pH between 7 and 7.4 (this should represent adding 2 ml of 1 N soda for 
each 500ml of solution)  
 
The solution can be stored for 3 to 4 days at +4°C. For prolonged storage, keep at – 20°C. 
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Annex 7: Synthetic field mission report for Burkina Faso 
 
 
 
 
 
 
 
Mission Report of Epidemiological Survey 
and Biological Sample Collection in Burkina 
Faso within the Frame of EPIAAF Survey 
LoA FAO PR 37212 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Mission report, 26th March – 17th April 2008 
Julien CAPPELLE, CIRAD 
Anja GLOBIG, FLI 
Hamidou TIAM, FAO Ouagadougou 
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Report Information 
 
Authors    Anja Globig, Julien Capelle, Hamidou Tiam 
 
Organisations   - Centre de coopération internationale en recherche  
    agronomique pour le développement (CIRAD), 
    Montpellier, France   
- Food and Agriculture Organisation of the United Nations 
 (FAO), Ouagadougou, Burkina Faso   
 - Friedrich-Loeffler-Institut (FLI), Greifswald, Insel-Riems, 
 Germany 
 
Finance    LoA PR 37212 between FAO and CIRAD 
 
Title     Mission report for the epidemiological investigation and 
    sample collection in Burkina Faso within the frame of the
    EPIAAF survey 
 
Date published   April 2008 
 
Country of concern  Burkina Faso 
 
Mission dates   Wednesday 26 March to Wednesday 16 April, 2008 
 
Team composition  International experts  
Dr Julien CAPELLE, from CIRAD,   
 Dr Anja GLOBIG, from FLI    
 National expert 
Dr Hamidou TIAM, FAO Ougadougou 
 
 
 
Summary 
 
EPIAAF study was implemented in seven infected countries (Burkina Faso, 
Cameroun, Egypt, Côte d'Ivoire, Niger, Nigeria and Sudan) in order to provide 
recommendations for enhanced surveillance and control of HPAI H5N1 in Africa. 
Scientific and technical coordination of the project associating a number of research 
institutes with experience in HPAI epidemiology, CIRAD and FLI were requested to 
send two experts in Burkina Faso. The objectives of the mission was to provide a 
standardized description of the HPAI situation and outbreak pattern as well as 
assess risk factors related to the introduction, spread and persistence of HPAI in the 
country.  
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List of acronyms 
 
A.G.     Anja Globig 
 
CDG      Charles de Gaulle Airport 
 
CIRAD    Centre de coopération Internationale en Recherche  
  Agronomique pour le Développement 
 
DVS      Director of Veterinary Services 
 
EPIAAF    Epidemiologie de l’Influenza Aviaire en Afrique 
 
FAO     Food and Agriculture Organization 
 
FSO     Field Security Officer 
 
H.T.    Hamidou Tiam 
 
HPAI     Highly Pathogenic Avian Influenza 
 
IZSVeV    Instituto Zooprofilattico Sperimentale de Venezie 
 
J.C.    Julien Cappelle 
 
lc    local time 
 
LNE    Laboratoire national d´élevage 
 
NSC     National Survey Coordinator 
 
OIE    Office International des Epizooties 
 
UN     United Nations 
 
WHO    World Health Organization 
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Mission timeline 
 
Wednesday 26.03. 2008  
13:35  JC: Flight from Montpellier to Paris, CDG  
12:45  AG: Flight from Berlin to Paris, CDG  
16:25  Meeting J.C. with A.G. at Terminal 2E, gate 57 in Paris, CDG   
16:50  Flight to Ouagadougou, Burkina Faso, Flight number: AF 730  
21:15 lc Arrival Ouagadougou airport, pick up by H.T. 
21:45-22:30 Drive to  Ministère des Ressources Animales  for storing the cryotubes 
in the cold room. 
23:00  Drop off at the hotel “Splendid Hotel” 
Hand-over of schedule for the field mission (see Annex 1) by H.T. 
 
Thursday 27.03.2008  
8:30:   Pick up by H.T. in the hotel 
09:00-10:00  Meeting with Daouda Kontongomde at the FAO-office 
  Organization of the container for liquid nitrogen. It was not possible to  
  obtain a container with a wide neck 
10:00-11:00 Visit the CIRAD office and the bank for drawing cash for the mission 
  expenses (managed by J.C.) 
11:00-12:00 Visit the LNE in Ouagadougou, which is under Direction Générale des
 Services Véterinaires of the Ministère des Ressources Animales  and 
on the same campus. Organization of coolboxes and ice packs.  
12:00-13:00 Visit of the Institut de recherché et development (IRD) to check the 
condition for renting a 4x4 pick-up. It was not possible to obtain a car. 
  Back to the FAO-office: Organization of a car and driver through FAO-
office. 
16:00-17:00 Visit SDV office and organizing the required documents  
 Organization of a tyre for the fixation of the liquid nitrogen 
17:30 Back to the hotel  
   
 
Friday 28.03.2008  
8:30  Pick up at the hotel by H.T. 
8:50-10:00 Visit the FAO-office. The shipped material from CIRAD got stuck in the 
  customs and cannot be cleared. The FAO sends a person to the airport
   to check that and bring the material to the office. 
10:20-12:30 Visit the company “Air liquide” that sells liquid nitrogen, no container 
with wider neck available. Experiments on suitability of the container by 
testing different ways on how to get out the cryotubes through the 
narrow neck. Fill in of 20 L liquid nitrogen and payment 
 
12:50-13:00 Back to the FAO-office: 4x4 Pick up is rented and from now on 
available.The material could be cleared from the customs. 
 
13:20-15:00 Back to the hotel and preparing departure to Koudougou and Bobo-
  Dioulasso  
15:20-16:00  Stop at the Ministère des Ressources Animales: Collection of all 
necessary material for the sampling in Koudougou and Bobo-Dioulasso 
including the container with liquid nitrogen. 
16:00-17:30 Drive to Koudougou 
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17:30-18:00 Visit the Regional veterinary office, meeting Dr BAKOUAN Patrice 
(regional director). Storing cryotubes and icepacks  in -20°C freezer. 
Storing container with liquid nitrogen in an appropriate building. 
18:00-18:30 Drive to Tenado and regional veterinary office in the outskirt of Tenado. 
Meeting with the two technicians (Beba GUISSOU, Sabila 
SAWADOGO) and conversation on the logistics of the field missions of 
the infected and control site. 
20:00 Arriving at the hotel (Photo Luxe) 
 
Saturday 29.03.2008  
5:15  Departure from the hotel to Tenado 
5:50-8:30 Sampling poultry at the outbreak location in Tenado, completion and 
verification of the questionnaire that was already filled by local 
veterinarian technicians in advance 
8:40-10:30 Sampling in another location in Tenado (site 2) after finishing sampling 
of all available poultry in location 1 
10:40-13:30 Sampling in location 3+4 in Tenado 
14:00 Lunch  
15:00  Back to the regional vet office in Koudougou 
15:00-19:00 storing samples in liquid nitrogen, centrifugation of serum samples and 
division into two proportions, storing serum samples in -20°C freezer, 
preparation of tubes for the next day sampling 
19:30 Back to the hotel  
 
 
Sunday 30.03.2008 
 5:15  Departure from the hotel  
5:50-12:00 Sampling in three different sites of Batondo (control site), completion 
  and verification of the already filled questionnaire at the control sites 
12:30-13:30 Lunch and completion of questionnaire with the veterinarian technicians  
14:00-18:30 Storing, centrifugation, distribution of material and preparation of tubes 
18:50  Back to the hotel  
 
Monday 31.03.2008 
9:00  Departure from the hotel  
15:00  Arrival at Bobo-Dioulasso 
15:15-18:00  Drive to the Ministère des Resources animales, Visit the Director 
Lassina DAO and conversation on the project details to be carried out in 
Bobo. 
  Storing of cryotubes, national swab samples and all sera in -20°C 
freezer. Meeting the two technicians (Abdoul Kadri DIALLO, Mariam 
OUEDRAOGO) and conversation on the project details to be carried out 
in Bobo. 
 The questionnaire was distributed to DIALLO and already filled in 
advance 
18:30 Arrival at the Hotel (“L´Auberge”) 
 
Tuesday 01.04.2008 
5:15  Departure from the hotel 
5:30  Collection of sampling material from the facilities of the Ministère des 
Resources animales 
EPIAAF survey Midterm report. Annex 7 
 108
6:00-11:30 Sampling in two sites of the epidemiological unit Farakoba [control site 
1 (village)] 
12:00-15:30 Laboratory work  
16:00  Back to the hotel 
17:00-19:00 Meeting with Adamo SOW, who used to work in the virological section 
of the national lab in Ouagadougou and build up all PCR facilities.  
  
Wednesday 02.04.2008  
 5:15  Departure from the hotel 
5:30  Collection of sampling material from facilities of the Ministère de  
  Resources animales  
5:50-11:30 Sampling in sector 20 of Bobo-Dioulasso, where in 2006 the outbreak 
  occurred. It was not possible to carry out sampling in the exact outbreak 
  site as the people have moved to another place. 
11:50-15:30 Laboratory work 
16:00  Back to the hotel 
 
Thursday 03.04.2008  
5:15  Departure from the hotel 
5:30  Collection of sampling material from facilities of the  
5:50-10:30 Sampling in sector 21 of Bobo-Dioulasso (control site) 
10:50-15:30 Laboratory work. Distribution of some consumables to the regional lab. 
  Payment for technical assistance and fuel.  
 
Friday 04.04.2008 
9:00  Departure from the hotel 
9:15-10:00 Collection of sampling material, samples and liquid nitrogen container 
  from the lab of the Ministère de Resources animales and official 
  farewell 
10:00-17:00 Drive to Ouagadougou.  
17:15-17:45 Drive to the Ministère des Ressources Animales  for storing the  
  cryotubes in a cold room. 
18:00  Arrival at the hotel “Splendid hotel” 
 
Saturday 05.04.2008 
  Start to write on the mission report 
 
Sunday 06.04.2008 
  Writing on the mission report 
 
Monday 07.04.2008 
9:30  Departure from the hotel 
10:00  Meeting Hamidou Tiam at the FAO-office 
10:00-14:00 Working on the national database.  
15:00-18:00 Visit of the laboratory, preparation of samples for the field mission. 
Meeting Jacques Nyambré and H.T. for further planning. There are 
announced labour strikes for the next two days that will hinder to carry 
out sampling at the next two sites. Sampling will be postponed to 
Thursday and Friday 
18:15 Back to the hotel 
 
Tuesday 08.04.2008 
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7:00  Departure from the hotel to Pharaon Camp (Gampéla) to meet the 
  owner for filling the questionnaire 
7:20-7:30 Talking to the owner´s wife that he is not there 
7:30  Back to the FAO-office 
7:50-14:00 Working on the mission report.  
15:00-16:00 Working on the mission report. 
16:00-17:00 Meeting with international experts/consultants (Dr. Najib, Dr. Mai) from 
a joint mission (FAO/OIE/WHO) working on a evaluation for a national 
integrated action plan in the battle against avian influenza (evaluation 
sur le plan national d´action integer de la lutte contre la grippe aviaire) 
 Briefing 
19:00 Back to the Hotel  
 
Wednesday 09.04.2008 
9:00  Departure from hotel to FAO-office.  
9:15-14:00 Work on mission report, meeting H.T. and organization of   
  several meetings related to the shipment of samples to Padova 
15:00-18:40 Working in the FAO-office on the mission report 
 
Thursday 10.04.2008 
5:15  Departure from hotel to the laboratory. Collection of sampling material 
and drive to the village Gampéla (15km east of Ouagadougou)  
5:45-10:00 Meeting regional director (Saidou BARRY) and sampling 100 chicken 
  and guinea fowl at two locations of the village together with Jacques 
  NYAMBRÉ and Anne OUEDRAOGO (LNE Ouagadougou) 
10:05-11:30 Visit at Pharao Camp asking for the permission for sampling the guinea 
  fowl there: Not possible to catch the birds. Interview with the owner and 
  completion and verification of the questionnaire 
11:45-14:30 Laboratory work and meeting person from dry ice company 
15:30-16:30 Visit at SDV for organization of sample shipment. Shipment is planned 
  for Monday, the 14.04.2008 
16:45  Back to the hotel, writing on report 
 
 
Friday 11.04.2008 
5:15  Departure from hotel to the laboratory. Collection of sampling material
   and drive to the village Saaba (control site) 
5:45-10:00 Sampling 100 chicken and ducks at the village. 
10:05-11:30 Interview with the owner and completion and verification of the  
  questionnaire 
11:45-14:30 Laboratory work and collection of all required documents for shipment, 
  organization of dry ice from another, cheaper company 
14:30  Back to the hotel, writing on report  
 
Monday 14.04.2008 
9:00-14:00 FAO-office for completing national database file, writing report,  
  collection and copy of various official documents (A.G.), J.C. visits dry – 
  ice company (WOBA, Brafaso company), CIRAD office, bank 
15:00-16:30 Visit of laboratory and talk to Jacques Nyambré responsible for the 
  logistic of samples, visit of lab facilities, payment of J.Nyambré and 
  Anne Ouedraogo  
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16:30-17:45 Debriefing at the Directorate with Dr. Mamadou Pare, Director for  
  Veterinary Services 
18:00-20:30 Back to the FAO-office for sorting questionnaires and working on report 
 
Tuesday 15.04.2008 
9:00-14:00 FAO-office, meeting H.T., working on national survey   
  database, report, organization of proper shipment (change of company 
  from Paris to Padova) 
15:00-17:45 J.C.: CIRAD office, visit SDV, preparing packages for shipment,  
  phone calls and emailing Clasquin 
  A.G.: Completing questionnaires, copying all questionnaires and  
  sample forms; writing on report 
17:45-22:20 Changing all documents for shipment, working on report 
 
Wednesday 16.04.2008 
7:00 Drive to laboratoire national d´elevage. Handing over of shipment 
documents to be signed by the director. 
8:00-10:00 Collection of dry ice at the Brafaso Company in Ougadougou 
10:30-12:00 Proper packaging of samples 
12:30-18:00 J.C.: Drive to airport and negotiations with AIR FRANCE on sample 
shipment 
 A.G.: Handing over of equipment at the lab, handing over of documents 
with Hamidou Tiam, official debriefing and farewell of Dr. Kontongomde 
at the FAO, driving to Air Liquid company to buy the new liquid nitrogen 
container lid 
18:30-20:30 Final talks, scanning and emailing documents for shipment at the FAO-
office. Official emailing, organization of sample reception 
22:40 Flight back to Montpellier (J.C.) and Berlin (A.G.) 
 
Thursday 17.4.2008 
8:30 J.C. in Montpellier 
9:00 A.G. in Berlin 
 
Friday, 18.4.2008 
Samples have arrived in Padova 
 
Background  
General  
Highly pathogenic avian influenza (HPAI) H5N1 virus was first reported in Africa in 
February 2006 in Nigeria and subsequently infected seven other countries causing 
considerable socioeconomic losses. The epidemiological characteristics of HPAI 
H5N1 outbreaks seem to differ from those observed in Asia and this unexpected 
behaviour has hindered efforts for surveillance and control of the disease. After 
implementing several Technical Cooperation Programmes (TCP) with a strong 
emphasis on the surveillance of wild birds and funding a preliminary study on 
identification of risk factors for HPAI, the EPIAAF (Epidémiologie de l’Influenza 
Aviaire en Afrique) study was implemented to address the need for improved and 
standardized data source as well as the need for identifying risk factors associated 
with the introduction, spread and persistence of HPAI outbreaks in seven infected 
countries (Burkina Faso, Cameroun, Egypt, Côte d'Ivoire, Niger, Nigeria and Sudan). 
The final aim of the EPIAAF survey is to provide recommendations for enhanced 
surveillance and control of the disease. 
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In particular   
On April 4 2006, highly pathogenic influenza A (subtype H5N1-Asia) was first 
confirmed in Burkina Faso, and more specifically, in the outskirts of Ouagadougou in 
a night club “Pharao Camp” belonging to the village Gampéla, on a road heading 
towards Niger.  
Three further outbreaks were announced in May 20 2006 from the centre of 
Ougadougou as well as in Bobo-Dioulasso (sector 20) and Tenado (80 km west of 
Ougadougou).  
Until now the source of introduction of all four cases has been unknown, although 
there exist some hypothesis on movements of possibly infected birds and 
subsequent mortality in the premises. In most cases a high mortality was detected 
about two months before the official declaration of an outbreak of H5N1. 
 
In frame of the EPIAAF programme, two international experts (Dr. Julien Cappelle, 
CIRAD; Dr. Anja Globig, FLI) were sent to Burkina Faso. Together with the National 
Survey Coordinator from Burkina Faso (Dr. Hamidou Tiam) their task was to analyse 
the H5N1-situation in Burkina Faso  retrospectively  and currently by performing a 
case-control study. 
Objectives of the mission 
The objectives were to provide a standardized description of the HPAI situation and 
outbreak pattern in Burkina Faso and assess risk factors related to the introduction, 
spread and persistence of HPAI in Burkina Faso. This included: 
i) Collection of swab and blood samples from poultry not exceeding 750 
individuals. Samples should be collected from previous outbreak sites as 
well as control sites  
ii) Conducting a questionnaire for the identification of risk factors for the 
introduction, spread and persistence of HPAI outbreaks in Burkina Faso 
iii) To provide samples to the National Laboratory to perform routine 
diagnostic 
 
Methods 
Logistic organization of the mission 
A national survey consultant (Dr Tiam HAMIDOU) was recruited by FAO for four 
months starting from mid-February to implement activities for the survey.  
Thus he contacted the veterinary services and the national laboratories to inform 
them of the calendar of the EPIAAF study and to have them prepare facilities for cold 
chain requirements and contact farmers from the chosen case and control sites to 
agree on their participation and collaboration.  
Material for sample collection and personal protection was shipped to the FAO 
representation in Burkina Faso by CIRAD.  
Refrigerated material for sample collection (cryotubes already filled with 1 ml of PBS 
and antibiotics) was brought in as personal luggage by Julien Cappelle (CIRAD).  
Funds for the field mission were transferred to CIRAD, including transport by 4x4 
vehicle to field, per diem of the local assistants as well as the costs related to sample 
collection, conditioning and necessary to maintain the cold chain.  
Scientific components of the mission 
Survey sites were selected due to their correspondance to three out of four sites 
where outbreaks have occurred in Burkina Faso in 2006 (Ouagadougou, Koudougou, 
Bobo-Dialasso). The non-infected villages (control sites) were selected based on the 
fact that they were within the surveillance zone of the infected village; they did not 
have any direct trade routes with the infected village and were of a similar setting to 
the infected village. 
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In each site a standardized village questionnaire was used to collect extensive 
information on poultry farming and diseases in general as well as on outbreak 
patterns and HPAI virus introduction, persistence and dissemination risk factors in 
particular.  
In all survey sites, biological samples were collected from a random sample of 
backyard poultry to make sure to find at least one infected individual by choosing a 
prevalence of 5% for chicken and 10% for ducks (95% confidence).  
Sampling included: two tracheal swabs, two cloacal swabs and a blood sample per 
bird, along with information on each individual bird sampled. 
Questionnaire 
In conjunction with his visits at the survey sites and meeting all involved people 
during the preparation for the actual performance of the mission, Dr. Hamidou Tiam 
already distributed the village questionnaire to be filled in advance by the regional vet 
staff. 
The prefilled questionnaires were then completed and verified by H.T., J.C. and A.G. 
at the survey sites by interviewing the people in the villages that own the poultry. As 
men are usually in charge for poultry keeping, the interviews were mainly held with 
those men. 
Sampling locations and sampling  
All birds were sampled alive and outside and none of the birds died while sampling.  
The sampling locations were the following: Ténado (case), Batondo (control), Bobo-
Dioulasso sector 20 (case), sector 21 (control), Farakoba (control), Gampéla (case) 
and Saaba (control). In Bobo-Dioulasso two different control sites were chosen as 
sector 20 is the very far outskirt of Bobo-Dsso and hence village-like. So, it was 
decided already in Bamako to choose a village (Farakoba) and the outskirts of a city 
(Sector 21) as control sites.  
Geographical coordinates were taken from all survey sites by using GARMIN-
GPSmap60CSx.  
Figures 1-4 give an overview on infected and control sites. 
At sampling sites a table and chairs were placed allowing a work at best conditions. 
PPE was used as advised in advance. PPE included: Blouse, protection glasses, 
FPF mask 2, gloves. Biosecurity measures were applied as recommended including 
disinfecting and changing blouses. 
 
The method for sampling is written elsewhere in detail (OIE-manual on avian 
influenza, European diagnostic manual, Council Directive 2006/437/EC). Briefly, from 
each poultry individual two tracheal swabs (small tips with aluminium wire) and two 
cloacal swabs (bigger tips with wooden shaft) were placed into the cryotubes already 
filled with the appropriate medium as mentioned above. Cryotubes containing the 
swabs were immediately placed in the coolbox filled with ice packs (T~4-6°C). 
Blood was taken from the wing vein and placed into an eppendorf tube. Blood 
samples were placed at outdoor temperature (T~38°C) for 1-2 hours and then store 
in a separate box with just one ice pack (T~25°C). 
After sampling all material was directly brought to the laboratory. 
Sample conservation 
In the lab facilities, one batch of cryotubes containing cloacal and tracheal samples 
were packed in stockings and placed into the liquid nitrogen. Those samples were 
later shipped to the FAO/OIE/National Laboratory for Avian Influenza in Padova. It 
was impossible to store all swab samples in the liquid nitrogen (-173°C), as the 
container was inappropriate (small neck). Thus, the other batch of samples was put 
in plastic bags and stored at -20°C as there were no -70°C freezing facilities in the 
country. Those samples stayed in the country for investigations performed at the 
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national lab in charge for the investigation on avian influenza (Laboratoire national 
d´elevage). 
 
After coagulation, blood samples were centrifuged at 2000 rpm for 10 minutes and 
the supernatant (serum) was divided and filled into two eppendorf® tubes each. The 
minimum volume of serum to be sent to Padova was 300 µl. The rest of serum 
(mostly with a volume of 300 µl) was put into the tube that stayed in the country for 
investigation. Unfortunately there was not always sufficient serum available, 
apparently depending on the dehydration status of the birds (heat and no water 
access of most of the village poultry).  
Sample shipment 
SDV was chosen as shipment company. Samples were sent as Infectious Substance 
(UN 2814) in dry ice (UN 1845, Carbon Dioxide Solid) to the FAO/OIE/National 
Laboratory at the IZSVeV in Padova via Clasquin in France. Before shipment 
Alessandro Cristalli at the lab in Padova was informed about the shipment dates.  
Dry ice was organized from Brafaso company. 
All required documents were filled in and signed four times by the Directorate of the 
Veterinary services.   
 
Results 
Field epidemiological investigation 
Table 1 and figure 1 give details on the location of surveillance sites divided into 
control and case site.  
Table 1: Details on selected and control sites of Burkina Faso 
REGION Centre-Ouest, Koudougou Centre
study status CASE CASE
Commune Tenado Saaba
Village Tenado Barogo
Georeference N 12,2°; W 02,6° N 12,41°; W 01, 41
Date 29.03.2008 10.04.2008
n° poultry sampled 112 100
study status CONTROL CONTROL 1 CONTROL 2 CONTROL
Commune Tenado Bobo-Dioulasso Bobo-Dioulasso Saaba
Village Batondo Farakoba Sector 21 Saaba
Georeference N 12,1°; W 02, 6° N 11,07°; W 04,35° N 11,18°; W 04,32° N 12,37°; W 01, 42°
Date 30.03.2008 01.04.2008 03.04.2008 11.04.2008
n° poultry sampled 108 75 75 100
02.04.2008
100
CASE
Hauts-Bassin, Houet
Bobo-Dioulasso
Sector 20
N 11,16°; W 04,32°
  
 
All survey sites were carefully inspected in regard to possible weak points that could 
allow the introduction, spread or persistence of HPAI H5N1. The way of poultry 
keeping varied from site to site including feeding habits. Farmers were asked about 
their management. In the villages the way of poultry movement is mainly from the 
village (production) to selling at the nearest market (next village) from where they get 
transported to the cities. The opposite direction of poultry movement is extremely 
rare. 
In the villages and locations where the poultry was freely roaming the birds were 
mostly emaciated and seemed dehydrated as they did not have regular access to 
water. It was advised to the poultry keepers to use containers both for food and for 
water. Instead, food was often wasted by putting on the sandy ground. In the villages 
(Tenado, Batondo, Farakoba) and to a lesser extent also in the outskirts of Bobo-
Dioulasso, all kind of poultry species were mixed and freely roaming together with all 
sorts of domestic animals: pigs, dogs, cows, donkeys…There was no biosecurity in 
place.  
In two control sites it was also possible to test indoor layer chicken (Isa brown). In 
contrast to the village chicken they were very well fed, had free access to food and 
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water and the premises were very clean. Still, biosecurity measures were not 
existent. However, in one site, sick birds were separated from the others.  
Questionnaire 
In all survey sites the questionnaires could be completed in detail. The fact, that the 
questionnaires were distributed to local people in advance to work on the questions, 
extremely facilitated the epidemiological investigation. Data already filled was verified 
by asking the content of the questions in different ways. Thus, mistakes or 
misunderstandings while filling the questionnaire could be quickly discovered and 
solved. Furthermore, technical assistants were very skilled and had good knowledge 
on the previous outbreaks of HPAIV H5N1 so that they gave even more information 
as requested, e.g. on clinical and pathomorphological signs. Due to their good 
communication to local people they even could provide information of the behaviour 
of villagers in times of ongoing disease in poultry.   
Mostly, the questionnaire could be completed and verified in the early afternoon 
following the collection of samples. 
Sample collection 
In total, 1340 cloacal, 1340 tracheal and 647 blood samples were taken from 670 
birds. For 87 blood samples only enough serum for one of the paired samples was 
collected which was sent to the FAO-Reference Laboratory in Padova. 
The following species were tested: Free roaming village chicken, indoor chicken (Isa 
Brown), ducks, guinea fowl and turkeys.   
The birds of different species were chosen due to the total number of poultry present 
to the time of the visit.  
Tables 1 shows the different numbers of different poultry species tested in each 
survey site as well as the rate on the total poultry population present at the survey 
sites. 
 
 
 
 
 
Table 1:  Numbers of sampled poultry split to age, species and survey site and rate of total 
  poultry  population present at the survey site. Abbrevations: Y-young, AD-adult,  
  Tot-total 
Tenado
Total Poultry Sampled Poultry % Sampled
Species Y AD Tot Y AD Tot Y AD Tot
Chicken 680 840 1520 13 42 55 1,9% 5,0% 3,6%
Ducks 24 11 35 2 10 12 8,3% 90,9% 34,3%
Guinea Fowl 567 283 850 0 41 41 0,0% 14,5% 4,8%
Geese 0 0 0 0 0 0 - - -
Turkey 9 66 75 0 4 4 0,0% 6,1% 5,3%
Pigeon 87 43 130 0 0 0 0,0% 0,0% 0,0%
Quail 0 0 0 0 0 0 - - -
Other poultry 0 0 0 0 0 0 - - -
TOTAL 1367 1243 2610 15 97 112 1,1% 7,8% 4,3%  
 
Batondo
Total Poultry Sampled Poultry % Sampled
Species Y AD Tot Y AD Tot Y AD Tot
Chicken 3024 2016 5040 5 57 62 0,2% 2,8% 1,2%
Ducks 10 42 52 0 12 12 0% 28,6% 23,1%
Guinea Fowl 1698 3962 5660 5 26 31 0,3% 0,7% 0,5%
Geese 0 0 0 0 0 0 - - -
Turkey 0 30 30 0 3 3 - 10,0% 10,0%
Pigeon 52 208 260 0 0 0 0% 0% 0%
Quail 0 0 0 0 0 0 - - -
Other poultry 0 0 0 0 0 0 - - -
TOTAL 4784 6258 11042 10 98 108 0,2% 1,6% 1,0%  
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Farakoba
Total Poultry Sampled Poultry % Sampled
Species Y AD Tot Y AD Tot Y AD Tot
Chicken 600 400 1000 9 63 72 1,5% 15,8% 7,2%
Ducks 0 15 15 0 3 3 - 20,0% 20,0%
Guinea Fowl 0 100 100 0 0 0 - 0% 0%
Geese 0 0 0 0 0 0 - - -
Turkey 0 20 20 0 0 0 - 0% 0%
Pigeon 0 250 250 0 0 0 - 0% 0%
Quail 0 0 0 0 0 0 - - -
Other poultry 0 0 0 0 0 0 - - -
TOTAL 600 785 1385 9 66 75 1,5% 8,4% 5,4%  
 
Bobo-Dioulasso Sector 20
Total Poultry Sampled Poultry % Sampled
Species Y AD Tot Y AD Tot Y AD Tot
Chicken 3000 2000 5000 30 70 100 1,0% 3,5% 2,0%
Ducks 0 0 0 0 0 0 - - -
Guinea Fowl 0 0 0 0 0 0 - - -
Geese 0 0 0 0 0 0 - - -
Turkey 0 0 0 0 0 0 - - -
Pigeon 0 0 0 0 0 0 - - -
Quail 0 0 0 0 0 0 - - -
Other poultry 0 0 0 0 0 0 - - -
TOTAL 3000 2000 5000 30 70 100 1,0% 3,5% 2,0%  
 
Bobo-Dioulasso Sector 21
Total Poultry Sampled Poultry % Sampled
Species Y AD Tot Y AD Tot Y AD Tot
Chicken 6000 4000 10000 32 43 75 0,5% 1,1% 0,8%
Ducks 0 500 500 0 0 0 - 0% 0%
Guinea Fowl 0 1000 1000 0 0 0 - 0% 0%
Geese 0 0 0 0 0 0 - - -
Turkey 0 300 300 0 0 0 - 0% 0%
Pigeon 0 3000 3000 0 0 0 - 0% 0%
Quail 0 0 0 0 0 0 - - -
Other poultry 0 0 0 0 0 0 - - -
TOTAL 6000 8800 14800 32 43 75 0,5% 0,5% 0,5%  
 
Barogo
Total Poultry Sampled Poultry % Sampled
Species Y AD Tot Y AD Tot Y AD Tot
Chicken 1200 800 2000 40 48 88 3,3% 6,0% 4,4%
Ducks 20 80 100 0 2 2 0,0% 2,5% 2,0%
Guinea Fowl 0 100 100 7 3 10 - 3,0% 10,0%
Geese 0 0 0 0 0 0 - - -
Turkey 0 10 10 0 0 0 - 0,0% 0,0%
Pigeon 0 1000 1000 0 0 0 - 0,0% 0,0%
Quail 0 0 0 0 0 0 - - -
Other poultry 0 0 0 0 0 0 - - -
TOTAL 1220 1990 3210 47 53 100 3,9% 2,7% 3,1%  
 
Saaba
Total Poultry Sampled Poultry % Sampled
Species Y AD Tot Y AD Tot Y AD Tot
Chicken 7200 4800 12000 56 36 92 0,8% 0,8% 0,8%
Ducks 150 350 500 0 8 8 0,0% 2,3% 1,6%
Guinea Fowl 550 950 1500 0 0 0 0,0% 0,0% 0,0%
Geese 0 0 0 0 0 0 - - -
Turkey 0 0 0 0 0 0 - - -
Pigeon 0 15000 15000 0 0 0 - 0,0% 0,0%
Quail 0 0 0 0 0 0 - - -
Other poultry 0 0 0 0 0 0 - - -
TOTAL 7900 21100 29000 56 44 100 0,7% 0,2% 0,3%  
 
Survey sites 
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The selection of survey sites allowed a good comparison between previously infected 
and control sites. The village Batondo for example was very similar to Tenado, where 
outbreaks occurred. The same is true for Bobo-Dioulasso, where an outbreak was 
only occurring in sector 20, but not in sector 21 (control). Only an airport is separating 
both sites.  
As it was not possible to test birds from the actual outbreak at Pharao Camp, the 
next village “Barogo” was chosen although no outbreaks were officially declared from 
there. The corresponding control site was chosen a few kilometres away in a very 
similar set up as it was not possible to find a control site matching with Pharao Camp. 
Figures 1-4 show besides an overview on outbreaks in Burkina Faso and 
neighbouring countries in 2006 (figure 1) the location of case and control sites. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Official Outbreaks of HPAIV H5N1 in Burkina Faso (red) and neighbouring 
countries (coloured) in 2006. Chosen case and control sites for EPIAAF study are 
shown with dots (case) and stars (control). 
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Figure 2: Sampling sites: Case “Tenado”, Control “Batondo” 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 3: Sampling sites: Case “Bobo-Sector 20” (red), Controls: “Bobo-Sector 21”,
   “Farakoba” (green) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 4: Sampling sites: Barogo (close to outbreak site, Pharao Camp [red]), control: 
 Saaba (green) 
 
Health status of the birds 
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The birds tested were mostly in good and apparently healthy condition apart from 
dehydration and weight loss. The volume of serum reflected the dehydration status of 
birds. In many cases serum volume was less than 600 µl although 1,7 ml blood was 
taken. Interestingly, caged birds that had free access to water (chicken in cages) had 
a strong serum production (>900 µl on 1,7ml blood).  
Only four birds were clearly sick with clinical signs of diarrhoe, depression, 
respiratory signs and, in one case, dehydration. Further two birds were sick with 
nasal discharge and sneezing.  
 
Difficulties encountered 
Difficulties with the container for liquid nitrogen 
It was not possible to find a container for liquid nitrogen with a neck wide enough to 
get the samples out. So stockings were filled with only four cryotubes before setting a 
knot. Consequently all stockings were soon used. It was difficult to obtain new 
stockings. The cryotubes for the national lab could not be stored in liquid nitrogen but 
always in -20°C freezers. 
Difficulties with the quantity of serum 
Due to heat and consequently dehydration of birds, the quantity of serum was often 
too small to divide in proper quantities for the two laboratories. It was decided to send 
the one sample collected to the FAO-reference laboratory in Padova. 
Difficulties with the owner of the outbreak site in Gampela 
The owner of the night club “Pharao Camp” in Gampela, from where the first 
outbreak in Burkina Faso was officially declared, was a difficult character and did not 
allow sampling the poultry (guinea fowl and pigeons only) on his property. However, 
he gave an insight of his poultry management and provided information on the 
outbreak, which was unfortunately in total discordance to information given by the 
local veterinarians and official documents.  
The village in close proximity was then chosen as infected site though officially there 
had been no outbreaks. 
Difficulties with the sample shipment 
The organization of the sample shipment as Infectious Substance (UN 2814) was a 
challenging and very time consuming task not only concerning the early collection of 
all necessary documents, several meetings with the shipment company (SDV) and all 
related parties but also due to an additional organization of the onward sample 
transportation from Paris to Padova with another company (Clasquin). In order to do 
so an intensive personal communication between the woman in charge for shipment 
based in CIRAD (Eve Miguel) and J.C. was a prerequisite. Only on the last day and 
before leaving the information was given that the final destinator was not Padova, but  
CIRAD. This information could have been given in advance and would have been 
avoided to organize all documents again with the right final destination.  
 
Conclusions and recommendations  
Working with almost all people met in Burkina Faso was very efficient, easy and on a 
honest basis. There were no big problems encountered, the Burkinabés met always 
were helpful and very friendly. Furthermore, veterinary technicians were very skilled 
both in practical performance of sampling and in having advanced knowledge on 
animal diseases and particularly on previous outbreaks of HPAI H5N1. 
However, having proper biosecurity in place and controlled poultry movement / trade 
seems to be impossible given the poverty level of Burkina Faso. 
Similarly, laboratory diagnosis can only be conducted on a very basic scale. The 
main problem is the lack of reagents and consumables for the performance of 
diagnosis both for AI and ND although lab facilities e.g. as for PCR is in place.  
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Concerted actions of international organizations are therefore urgently needed for 
upgrading the laboratory leading to proper investigations of poultry as a prerequisite 
for good future national epidemiological surveillance.  
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Annex 
 
1. Schedule provided by Dr. Hamidou Tiam 
 
Programme de Travail 
 
26/03/08 Arrivée des experts internationaux 
 
27/03/08 Visite de la Représentation FAO au BURKINA 
  Collecte des moyens locaux de travail 
 
28/03/08 Départ pour Koudougou Ténado 
 
29-31/03/08 Collecte des échantillons biologiques 
 
01/04/08  Départ sur Bobo Dioulasso 
 
02-04/04/08 Collecte des échantillons biologiques 
 
05/04/08 Retour sur Ougadougou 
 
07-09/04/08 Collecte des échantillons bilogiques 
 
10-12/04/08 Conditionnement et expédition des échantillons 
 
 
 
2. Details on persons / companies met during the mission 
 
 Air Liquide Sobugaz 
Fabricant de Gaz Industriels 
Rue 47, Zone Industrielle de Gounghin Nord 
01 BP : 01 BP 623 Ouagadougou 01 
Tél : 5034 42 43/5034052 
Fax : 226.50.34.42.63 
 
 BAKOUAN, Patrice, Direction Régionale des Ressources Animales  
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BP 53 Koudougou 
 
 BARRY, Saidou, Direction Régionale des Ressources Animales du Centre. 
BP 7026 Ouagadougou 
 
 DIALLO, Abdoul Kadri 
LNE, BP 7026 Ouagadougou 
 
 GUISSOU, Beba 
BP 53 Koudougou 
 
 KARIM, Abdoul 
E.CO.MI.B Multivision, commerce general 
Tel. : 00226.50.45.13.15 
Mobile : 00226.70.28.01.35 
 
 KONTONGOMDE Daouda,  
 
 MAI Dr., Lan Phuong, independant consultant, based in France 
Expert en santé animale/élevage 
Chef de Mission  
Mission conjointe FAO/OIE/OMS d´évaluation rapide Programme National 
d´Actions intégré (PNAI) de Prévention et de Lutte contre l´Influenza 
aviaire et humaine au Sénégal 
Email : lan.mai@aliceadsl.fr 
 
 NAJIB, Reza 
FAO, Operations Officer, ECTAD 
UN House 
Plot 617/618 Diplomatic Zone 
Central Area District 
Abuja, Nigéria 
Tél 00234.978.096.92 
Mobile 00234.803.862.9226 
Email: reza.najib@fao.org 
 
 NYAMBRÉ, Jacques 
LNE, 01 BP 7026 Ouagadougou 01 
Tel. : 00226.50.37.86.17 
Mobile : 00226.70.64.18.16 
Email : nyambre_sand@hotmail.fr. 
 
 OEDRAGO, Mariam 
LNE BOBO DIOULASSO 
 
 OUEDRAGO, Anne 
LNE, 01 BP 7026 Ouagadougou 01 
Mobile : 00226.70.26.18.08 
Email : kabranne62@yahoo.fr 
 
 PARE Dr., Mamadou 
Directeur general des Services Vétérinaires 
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01 BP 7026 Ouagadougou 01 Burkina Faso 
Tél:00226.50.36.61.48 
Fax: 0026.50.31.35.29 
Mobile: 0026.76.63.2407 
Email: dsv@fasonet.bf, mamadou_p@hotmail.com 
 
 SAWADOGO, Sabila  
BP 53 Koudougou 
 
 SDV Burkina 
Roland A. Sow, Directeur d´Exploitation 
32, Rue de l´Unicef 
01 BP 379 Ouagadougou 01 – Burkina Faso 
Tél: 00226.50.31.20.97 – 00226.50.49.30.61 
Fax: 00226.70.21.05.08 
Mobile: 00226.70.21.05.08 
Email: roland.sow@bollore.com 
 
SDV Burkina 
Gabriel B. Karama, Chef Transit /Aérien 
Av. Dr. Kwamé N´krumah 
01 B.P. 379 Ouagadougou 01 
Burkina Faso 
Tél: 00226.50.30.63.45 / 50.31.01.73 
Fax: 00226.50.33.56.23 
Mobile: 00226.78.81.90.89 / 70.73.16.66 
Email: sdv.cta@fasonet.bf  
 
 SOW , Adama 
LNE, Ougadougou 
Mobile: 00226.70.186.46 
Email: wosamada@yahoo.fr 
 
 WOBA, Brafaso company (dry ice) 
Mobile: 00226.78825842 
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3. Pictures 
 
 
Free roaming animals in a village 
 
 
 
 
 
 
   Indoor poultry: Isa Brown 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sampling  in Ténado    Sampling team in Bobo-Dioulasso 
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Questionnaire      Preparing for sampling at 6 am 
 
 
 
Sampling in Saaba     NSC Dr. Hamidou Tiam 
 
 
Serum preparation     Liquid nitrogen container 
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Family in Batondo     Village life (Saaba) 
 
 
Transport      sampling in Batondo 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
   
    Sample packaging 
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Liste des acronymes 
 
 
 
CIRAD  Centre de Coopération Internationale en Recherche Agronomique pour le Développement  
DSV Direction des Services Vétérinaires 
FAO Organisation des Nations Unies pour l’Alimentation et l’Agriculture 
EPIAAF EPidémiologie de l’Influenza Aviaire en AFrique 
FLI Friedrich Loeffler Institut 
IAHP Influenza aviaire hautement pathogène 
IZSVe Istituto Zooprofilattico Sperimentale delle Venezie 
LANADA Laboratoire National pour l’Appui au Développement Agricole 
LCVB Laboratoire Central Vétérinaire de Bingerville 
MIPARH Ministère de la Production Animale et des Ressources Halieutiques 
RVC Royal Veterinary College 
SOGB Société des Caoutchoucs de Grand Béréby 
ULB Université Libre de Bruxelles 
 
Résumé 
 
 
 
Cette mission s’inscrit dans le cadre de l’étude EPIAAF (EPidémiologie de l’Influenza 
Aviaire en Afrique) qui vise à améliorer la compréhension de l'épidémiologie de l’IAHP en 
Afrique en évaluant les facteurs de risque liés à l'introduction, la diffusion et la persistance 
des épidémies d’IAHP dans sept pays infectés  (Burkina Faso,  Cameroun,  Egypte,  Côte 
d'Ivoire,  Niger,  Nigeria  et Soudan). La mission a été conduite du 23 février au 14 mars 2008 
en Côte d’Ivoire par le Dr N’Goran Jean-Narcisse Koffi, consultant national du projet 
EPIAAF, le Dr Sophie Molia du CIRAD, et le Dr Raffaella Nisi de l’IZSVe, en collaboration 
avec les agents de la Direction des Services Vétérinaires du MIPARH et du LCVB du 
LANADA. Les objectifs de la mission étaient de fournir une description standardisée de la 
situation et des caractéristiques épidémiologiques des foyers d’IAHP en Côte d’Ivoire et 
d’évaluer les facteurs de risque liés à l'introduction et la diffusion de l’IAHP en Côte d’Ivoire. 
Quelques difficultés logistiques et organisationnelles ont été rencontrées (retard au 
dédouanement du matériel, absence de sensibilisation préalable des éleveurs par les directions 
locales des services vétérinaires, pannes de véhicule, fuite d’un container à azote liquide, 
difficultés à faire garder enfermés les volailles des éleveurs) mais la mission a cependant été 
un succès avec un total de six sites enquêtés (Bingerville, Aboisso, San Pedro, Agnibilékrou, 
Anoumabo et Kilomètre 17), huit questionnaires remplis (trois correspondant à des foyers 
anciennement infectés, cinq à des contrôles non infectés), et 606 oiseaux prélevés. Quelques 
résultats des investigations et recommandations sont brièvement présentés en attendant la 
rédaction du rapport complet d’enquête qui sera inclus dans le rapport d’activités des six 
premiers mois du projet EPIAAF. 
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1. Contexte de la mission 
 
Cette mission en Côte d’Ivoire rentre dans le cadre de l’étude EPIAAF (Epidémiologie 
de l’Influenza Aviaire en Afrique), qui vise à améliorer la compréhension de l’épidémiologie 
de l’influenza aviaire hautement pathogène (IAHP) en Afrique, dans le but final de fournir des 
recommandations pour une meilleure efficacité de la surveillance et du contrôle de la maladie. 
  
Sept pays africains qui ont présenté dans les années passées ou qui présentent 
actuellement des cas de peste aviaire dus au virus H5N1, ont été retenus pour l’étude : 
Burkina Faso, Cameroun, Côte d’Ivoire, Egypte, Niger, Nigeria et Soudan. Dans chacun de 
ces pays, un consultant national a été recruté par la FAO spécifiquement pour l’étude 
EPIAAF, avec pour rôle principal de collecter toute une série de données sur les épidémies 
d’IAHP et les facteurs de risque au niveau national. Ce travail de collecte d’informations est 
complémenté dans chaque pays par une mission d’investigations épidémiologiques sur le 
terrain pendant trois semaines. Ces missions de terrain font intervenir deux experts 
internationaux rattachés aux instituts de recherche associés à l’étude EPIAAF (CIRAD, FLI, 
IZSVe, RVC, et ULB), le consultant national EPIAAF, et des agents des services vétérinaires. 
 
Le présent rapport décrit de façon synthétique le déroulement et les résultats de la 
mission d’enquête épidémiologique menée du 23 février au 14 mars 2008 en Côte d’Ivoire par 
le Dr N’Goran Jean-Narcisse Koffi, consultant national du projet EPIAAF, le Dr Sophie 
Molia du CIRAD, et le Dr Raffaella Nisi de l’IZSVe, en collaboration avec les agents de la 
Direction des Services Vétérinaires du MIPARH (Ministère de la Production Animale et des 
Ressources Halieutiques) et du LCVB (Laboratoire Central Vétérinaire de Bingerville) du 
LANADA (Laboratoire National pour l’Appui au Développement Agricole). 
 
 
2. Objectifs 
 
Les objectifs généraux de la mission étaient les suivants : 
- Fournir une description standardisée de la situation et des caractéristiques 
épidémiologiques des foyers d’IAHP en Côte d’Ivoire ; 
- Evaluer les facteurs de risque liés à l'introduction et la diffusion de l’IAHP en Côte 
d’Ivoire. 
 
Les objectifs spécifiques de la mission étaient les suivants : 
- Réaliser des enquêtes dans trois sites infectés de Côte d’Ivoire, c’est-à-dire ayant 
connu un épisode d’IAHP du au virus H5N1. Ces enquêtes consistent à visiter les sites 
anciennement infectés, interviewer les habitants du site, et essayer de comprendre les 
processus épidémiologiques qui ont permis l’introduction du virus H5N1 dans les 
élevages de volailles ; 
- Remplir un questionnaire d’enquête (spécifiquement conçu pour l’étude EPIAAF) 
dans chacun des trois sites infectés et dans au moins un site témoin (n’ayant connu 
aucun foyer de H5N1) pour chaque site infecté ; 
- Collecter des échantillons biologiques (écouvillons trachéaux et cloacaux, prise de 
sang) sur des volailles de chaque site infecté et témoin afin de détecter l’éventuelle 
circulation à bas bruit du virus IAHP H5N1 et de fournir des informations sur la 
circulation éventuelle des virus IA faiblement pathogènes et de la maladie de Newcastle. 
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3. Déroulement de la mission 
 
 
Samedi 23 février 2008 
• Vol Montpellier - Paris – Abidjan pour Sophie Molia et Padoue-Paris-Abidjan pour 
Raffaella Nisi. Arrivée à 18h50 
• Récupération et passage à la douane du matériel réfrigéré de collecte des prélèvements 
(cryopacks contenant les cryotubes remplis de milieux de transport). Dépôt du 
matériel au LNB du LANADA 
 
 
Dimanche 24 février 
• Séance de travail pour le choix des sites d’enquête et la préparation du programme de 
la mission 
 
 
Lundi 25 février 
• Collecte des fonds pour la mission à la Société Ivoirienne de Banque 
• Séance de travail à la représentation FAO pour la mise au point du matériel à acheter 
et le choix des fournisseurs 
• Entretien à la Direction des Services Vétérinaires avec les Drs Kouamé KANGA, 
Raymond TAHA, et Catherine KRAMO  
• Achat de matériel pour les missions de terrain 
• Entretien à la Coordination des opérations d’urgence agricoles avec le Dr Monique 
N’Guessan 
 
 
Mardi 26 février 
• Collecte des fonds pour la mission à la Société Ivoirienne de Banque 
• Séance de travail à la représentation FAO pour la mise au point du matériel à acheter 
et le choix des fournisseurs 
• Achat de matériel pour les missions de terrain 
• Entretien au Laboratoire de virologie du LCVB du  LANADA avec Mr Kouamé 
Casimir KOUAKOU. Préparation de la journée d’enquête sur le site d’Abatta à 
Bingerville. 
 
 
Mercredi 27 février 
• Enquête sur le site anciennement infecté d’Abatta à Bingerville, chez Mme Patrice 
KOUAME 
• Entretien avec Mr Modibo KONE, président des vendeurs de poulet du marché 
d’Abobo 
• Finalisation du programme de terrain et démarches pour l’obtention des security 
clearances 
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Jeudi  28 février  
• Dédouanement et livraison du matériel de terrain envoyé depuis Montpellier 
• Location des bonbonnes d’azote liquide à la société Air Liquide et remplissage 
• Préparation des tubes et du matériel de prélèvement au laboratoire de virologie du 
LCVB 
 
 
Vendredi 29 février 
• Trajet Abidjan – Aboisso pour les trois membres permanents de la mission et Mr 
N’Goran Noël ASSOUMOU du MIPARH 
• Entretien avec Mrs Yapo Ludovic ALLECHI et Lacina FOFANA de la Direction 
Départementale des Productions Animales et des ressources halieutiques d’Aboisso, et 
préparation du déroulement de la mission à Aboisso 
• Enquête sur le site non infecté du quartier du lycée, chez Mr Michel YERBANGA, en 
collaboration avec Mr Lacina FOFANA 
• Visite du marché d’Aboisso en collaboration avec Mr Lacina FOFANA 
 
 
Samedi 1er mars 
• Prélèvements chez Mr Michel YERBANGA au quartier du lycée en collaboration 
avec Mr Lacina FOFANA 
• Prélèvements au marché d’Aboisso en collaboration avec Mr Lacina FOFANA 
• Enquête sur le site non infecté du quartier Après barrage, chez Mr Ouenan APIOU, en 
collaboration avec Mr Lacina FOFANA 
• Trajet Aboisso-Abidjan pour Mr N’Goran Noël ASSOUMOU 
 
 
Dimanche 2 mars 
• Trajet Aboisso-Abidjan pour les trois membres permanents de la mission 
• Processing des échantillons d’Aboisso et préparation du matériel pour la mission à San 
Pedro 
• Trajet Abidjan – San Pedro pour les trois membres permanents de la mission et Mr 
Casimir Kouamé KOUAKOU du LCVB 
 
 
Lundi 3 mars  
• Rencontre avec l’Ingénieur agronome Christophe Tounao GOULANIN, Directeur de 
la Direction régionale de Bas-Sassandra, à San Pedro.  
• Entretien avec le Dr Marcel KAGNOMOU, chef des services vétérinaires pour la 
région de Bas-Sassandra 
• Envoi du fax informant la direction de la SOGB de l’arrivée de la mission le 
lendemain 
• Visite du marché de volailles de San Pedro, situé dans le quartier Bardot  
 
Mardi 4 mars (en collaboration avec Mr Marcel KAGNOMOU)  
• Entretien avec Mr André TORDEUR, Directeur Général de la SOGB, et Mr Olivier 
MARTIN, futur directeur de la SOGB  
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• Rencontre avec Mme SAKO, directrice des ressources humaines de la SOGB et 
préparation du déroulement de la mission à la SOGB. Tirage au sort du village 
contrôle parmi les 18 villages de la plantation : village de Kako3 tiré au sort 
• Rencontre avec Mr Boubacar DIARRA, chef de l’unité cartographie et topographie de 
la SOGB, pour obtenir les cartes de la plantation avec les points d’eau et les villages  
• Rencontre avec Mr Maurice BLE, chef du village CTC1, visite du village et 
préparation des activités de la mission à CTC1 
• Visite de la retenue d’eau située non loin de Kako3, plus grande retenue d’eau de la 
SOGB 
• Enquête et remplissage du questionnaire au village CTC1 
 
 
Mercredi 5 mars (en collaboration avec Mr Marcel KAGNOMOU) 
• Prélèvement des échantillons au village CTC1  
• Enquête et remplissage du questionnaire au village Kako3 
• Processing des échantillons du village CTC1 
 
 
Jeudi 6 mars 
• Prélèvement des échantillons au village Kako3  
• Visite de l’école du village Déko où avaient été trouvées mortes une dizaine 
d’hirondelles en 2006 
• Processing des échantillons du village Kako3 
 
Vendredi 7 mars 
• Trajet San Pedro-Abidjan pour les trois membres permanents de la mission et Mr 
Casimir Kouamé KOUAKOU du LCVB 
• Préparation au LCVB du matériel pour la mission à Agnibilékrou 
 
 
Samedi 8 mars 
• Trajet Abidjan-Agnibilékrou pour les trois membres permanents de la mission et Mr 
Casimir Kouamé KOUAKOU du LCVB 
• Rencontre avec le Dr Bessientien COULIBALY, Directeur départemental de la 
Production Animale et des Ressources Halieutiques à Agnibilékrou 
• Entretien avec Mr Yao KAN, agent technique vétérinaire de la Direction 
départementale de la Production Animale et des Ressources Halieutiques à 
Agnibilékrou, et préparation de la mission de terrain à Assuamé 
• Visite au village d’Assuamé et rencontre avec les notables du village pour préparer la 
venue de la mission le lendemain en collaboration avec Mr Yao KAN 
 
Dimanche 9 mars (en collaboration avec Mr Yao KAN) 
• Prélèvement des échantillons au village d’Assuamé  
• Enquête et remplissage du questionnaire au village d’Assuamé 
• Processing des échantillons du village d’Assuamé 
• Visite du marché d’Agnibilékrou et préparation de la venue de la mission le lendemain 
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Lundi 10 mars 
• Prélèvement des échantillons au marché d’Agnibilékrou  
• Processing des échantillons du marché d’Agnibilékrou en collaboration avec Mr Yao 
KAN 
• Visite de courtoisie au chef du village d’Assuamé qui était absent lors du passage de la 
mission les deux jours précédents 
 
 
Mardi 11 mars 
• Trajet Agnibilékrou- Abidjan pour les trois membres permanents de la mission et Mr 
Casimir Kouamé KOUAKOU du LCVB 
• Passage au LCVB pour préparer le matériel de prélèvement pour le site d’Abatta 
• Prélèvement des échantillons au site d’Abatta  
 
 
Mercredi 12 mars (en collaboration avec Mr Casimir Kouamé KOUAKOU) 
• Entretien avec le Dr Yao N’DRI, Directeur régional de la Production Animale et des 
Ressources Halieutiques à Bouaké, et qui était intervenu sur le foyer d’Anoumabo en 
2006 
• Rencontre avec les chefs de village d’Anoumabo et présentation des objectifs de la 
mission 
• Enquête et remplissage du questionnaire chez Mme Moya Augustine OPPOH au 
village d’Anoumabo 
• Préparation au LCVB du matériel pour l’échantillonnage du lendemain à Anoumabo 
• Réunion avec tous les membres de la mission pour le passage en revue des 
questionnaires déjà remplis et le choix du dernier site témoin négatif 
 
 
Jeudi 13 mars (en collaboration avec Mr Casimir Kouamé KOUAKOU) 
• Prélèvement des échantillons chez Mme Moya Augustine OPPOH au village 
d’Anoumabo 
• Prélèvement des échantillons au marché de volailles Burkina 1 à Anoumabo  
• Visite du site km17 et entretien avec Mr Lazare KOUASSI, agent technique travaillant 
dans l’élevage de Mr Laurent YAO. Préparation de la venue de la mission le 
lendemain. Enquête et remplissage du questionnaire 
• Processing des échantillons d’Anoumabo 
 
 
Vendredi 14 mars (en collaboration avec Mr Casimir Kouamé KOUAKOU) 
• Prélèvement des échantillons chez Laurent YAO au Km17 
• Processing des échantillons de Km17 
• Vol Abidjan-Paris pour Sophie Molia et Abidjan-Paris-Padoue pour Raffaella Nisi 
 
 
La liste des personnes rencontrées ainsi que leurs coordonnées sont fournies en Annex 1. 
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4. Activités logistiques 
 
4.1 Activités préparatoires 
 
La mission a été préparée par le CIRAD et le consultant national.  
 
Le CIRAD s’est chargé de l’achat du matériel nécessaire au travail de terrain (voir 
liste en Annex 2) et de l’expédition de ce matériel depuis la France vers la Côte d’Ivoire. Le 
matériel non réfrigéré est arrivé par fret aérien à Abidjan le vendredi 22 février (expédition 
via le transitaire SDV). Le matériel réfrigéré (cryopacks contenant les 3000 cryotubes remplis 
de milieu de transport pour virus) a été acheminé le samedi 23 février dans le quota de 
bagages de Sophie Molia lors de son vol Montpellier-Paris-Abidjan. 
 
Le consultant national a présenté l’étude à la Direction des services vétérinaires lors 
d’une réunion organisée le mardi 19 février et sollicité son appui pour l’organisation de la 
mission, notamment le choix des sites d’enquête, la mise à disposition d’agents du MIPARH, 
et l’envoi de courriers aux directions régionales des sites retenus afin que ces dernières 
puissent prévenir et sensibiliser les éleveurs sur la venue de la mission et la collaboration que 
l’on attend d’eux.  
Le consultant a aussi repéré les lieux d’achat et les prix du matériel à acheter sur place 
en Côte d’Ivoire, identifié les possibilités de location de véhicule et de container à azote 
liquide, et préparé une proposition de programme pour la mission. 
 
 
4.2 Activités pendant la mission 
 
Les premiers jours de la mission ont été consacrés à la finalisation du programme de la 
mission, en concertation avec la Direction des Services Vétérinaires (validation des sites 
d’enquête) et la représentation locale de la FAO (obtention des security clearances), au 
dédouanement du matériel envoyé depuis Montpellier, à l’achat du matériel trouvable sur 
place (voir liste en Annex 2), et à la location du véhicule et du container à azote liquide. Pour 
des raisons de sécurité lors de la circulation dans le pays, il a été décidé de louer l’un des 
véhicules tout terrain de la FAO plutôt que de faire appel à une compagnie privée. 
 
La préparation du matériel réfrigéré (pré-identification des tubes) a été effectuée au 
LCVB. En effet, afin de garantir au mieux le respect de la chaîne du froid, une étape a 
toujours été effectuée au LCVB entre chaque site d’enquête afin de stocker les prélèvements 
dans les conditions adéquates de froid (-80°C pour les prélèvements cloacaux et trachéaux ; -
20°C pour les sérums) le plus vite possible, et afin de pré-identifier les tubes dans de bonnes 
conditions (pièce climatisée). 
 
La sensibilisation des éleveurs préalablement à la venue de la mission n’a pas été 
possible et ce travail de sensibilisation a donc été effectué par les missionnaires le premier 
jour de leur arrivée sur chaque site : présentation du contexte de l’étude et de ses objectifs, 
description des activités mises en œuvre pendant la mission (visite du site, entretien avec les 
éleveurs, remplissage du questionnaire, collecte de prélèvements), explication de la 
collaboration attendue de la part des éleveurs (garder les volailles enfermées pour le 
lendemain matin, autoriser la collecte d’échantillons, rassembler des représentants des 
habitants du village ou de l’élevage pour répondre au questionnaire). 
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4.3 Activités à terminer à l’issue de la mission 
 
 Les activités de terrain ayant été terminées le soir même du départ des experts 
internationaux (vendredi 14 mars), il n’a pas été possible d’effectuer l’envoi des prélèvements 
depuis Abidjan vers l’IZSVe Padoue, laboratoire de référence FAO/OIE pour les pestes 
aviaires  et en charge des analyses de laboratoire dans le cadre de l’étude EPIAAF. Les 
prélèvements à destination de Padoue ont donc été stockés au LCVB (à -80°C pour les 
prélèvements cloacaux et trachéaux ; à -20°C pour les sérums) dans l’attente de leur 
expédition. Les fonds nécessaires à l’achat de carboglace ont été remis au consultant national 
qui aura la responsabilité, avec Mr Casimir Kouamé Kouakou du LCVB, de procéder à cette 
expédition dès que les modalités seront établies entre le CIRAD, le transitaire et le laboratoire 
de l’IZSVe à Padoue.  
 
 
5. Activités scientifiques 
 
5.1 Collecte d’informations générales 
 
Des informations générales ont été collectées au cours des entretiens avec les agents 
du MIPARH pour dresser un état des lieux de la production avicole en Côte d’Ivoire et un état 
des lieux des foyers d’IAHP survenus depuis 2006. Ces informations ont été prises en compte 
dans le choix des sites d’enquête. 
 
Production avicole en Côte d’Ivoire 
 
La production nationale avicole totale est difficilement quantifiable en raison d’un 
double niveau  de production : filière moderne au niveau des fermes industrielles et filière 
traditionnelle au niveau villageois.  
 
En ce qui concerne l’élevage moderne, la production annuelle est estimée à 12 
millions de têtes pour les poulets de chair et à 2 500 000 têtes pour les pondeuses. Les 
couvoirs sont distribués dans les villes de Yamoussoukro, Agnibilékrou et dans la région 
d’Abidjan. Ils importent approximativement 30 000 reproducteurs par an principalement de 
Hollande et de France et distribuent les poussins d’un jour sur tout le territoire national. La 
région d’Agnibilékrou et celle d’Abidjan représentent respectivement environ 20% et 40% de 
la production totale de poulets de chair. La SIPRA, FOANI SERVICE et PROVETO sont les 
trois principales compagnies de production commerciale. 
 
L’élevage traditionnel au niveau villageois des poulets de race africaine 
(communément appelés « poulets bicyclettes ») représente un effectif important bien que 
difficilement quantifiable. La chair du poulet traditionnel est très appréciée des 
consommateurs locaux et la production nationale n’est pas suffisante pour couvrir les besoins 
totaux. L’approvisionnement de nombreux marchés se fait ainsi en partie par des importations 
plus ou moins contrôlées en provenance des pays voisins, principalement Burkina Faso et 
Mali. 
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Foyers d’IAHP en Côte d’Ivoire 
 
Les informations recueillies dans les rapports publiés par l’OIE et la FAO ont été 
croisées avec les informations fournies par la Direction des Services Vétérinaires et le LCVB, 
responsable du diagnostic des maladies animales pour le territoire national, afin d’établir une 
liste des foyers d’IAHP dus au virus H5N1 qui sont survenus en Côte d’Ivoire depuis 2006 
(Tableau 1). 
Tableau 1 : Echantillons trouvés positifs à l’IAHP H5N1 par le LCVB 
Origine des 
animaux 
Date de réception 
des échantillons Espèce 
Confirmation par 
IZSVe Padoue 
Bingerville 
 08/03/2006 
Poulet  
traditionnel Oui 
Anoumabo,  
Abidjan 13/03/2006 Canard  Oui 
Treichville, 
Abidjan 14/03/2006 Epervier Oui 
Deux Plateaux, 
Abidjan 06/04/2006 
Poulet 
traditionnel Oui 
Treichville,  
Abidjan 28/04/2006 Canards Non 
Deux Plateaux, 
Abidjan 02/05/2006 Canards Non 
Adjamé,  
Abidjan 02/05/2006 Poulet de chair Non 
Treichville,  
Abidjan 02/05/2006 
Canard et poulet 
traditionnel   Non 
Riviera-Bonoumin, 
Abidjan 03/05/2006 
Poulet 
traditionnel Non 
Grand Béréby,  
San Pedro 19/06/2006 
Poulet 
traditionnel Oui 
Abatta,  
Bingerville 09/11/2006 Dindon Oui 
 
 
5.2 Enquêtes épidémiologiques et remplissage du questionnaire 
 
Choix des sites d’enquête 
 
 Dans la liste des foyers établie précédemment, il faut noter que l’ensemble de la zone 
d’Abidjan a été considéré comme infecté dès lors qu’un foyer a été détecté à Anoumabo. Les 
cas d’IAHP détectés par la suite à Treichville, Deux Plateaux, Adjamé, et Riviera-Bonoumin 
ont donc été considérés par la Direction des Services Vétérinaires comme faisant partie d’un 
seul et même site de foyer. Un total de trois sites foyers a donc été retenu : Abidjan, San 
Pedro et Bingerville. 
Les personnes ayant procédé aux investigations et abattages étant différentes pour 
chaque foyer, il a été difficile de rassembler de façon préalable des informations précises 
concernant les caractéristiques des foyers. Le choix des sites témoins s’est donc fait par 
grande zone, l’identification précise des élevages témoins où les enquêtes auraient lieu s’étant 
faite à posteriori, une fois les élevages foyers enquêtés et leurs caractéristiques mieux 
connues. 
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Le choix des sites témoins s’est porté sur les mêmes sites que les sites foyers (Abidjan, 
San Pedro et Bingerville) de façon à avoir des contrôles qui, situés dans la même zone 
d’intervention des services vétérinaires, auraient à priori été détectés comme foyers eussent-
ils été infectés. Cependant, à la demande de la Direction des Services Vétérinaires, il a été 
décidé d’ajouter d’autres sites témoins situés dans des régions à priori à risque pour l’IAHP : 
la région d’Agnibilékrou où sont concentrés de nombreux élevages de type moderne et qui se 
situe à une dizaine de kilomètres de la frontière ghanéenne, et la région d’Aboisso située elle 
aussi à proximité de la frontière ghanéenne et point de passage des flux routiers venant du 
Ghana vers Abidjan. La région de Bouaké a aussi été évoquée comme possible site témoin 
mais n’a pu être incluse en raison du temps limité imparti pour la mission.  
En ce qui concerne la zone de Bingerville, il n’a pas été possible de trouver un élevage 
témoin aux caractéristiques similaires de celles de l’élevage infecté. L’élevage témoin a donc 
finalement été choisi dans la banlieue d’Abidjan, au site dit Km17. 
Les six sites enquêtés au final (dans l’ordre chronologique d’enquête : Bingerville, 
Aboisso, San Pedro, Agnibilékrou, Abidjan, et Km17) sont représentés sur la Figure 1. 
 
 
 
Figure 1 : sites d’enquête épidémiologique en Côte d’Ivoire pour l’étude EPIAAF 
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Choix des élevages/villages infectés enquêtés 
 
• Pour le site de Bingerville, le choix de l’élevage infecté ne posait pas de problème 
puisqu’il n’y en avait qu’un : l’élevage de Mme Patrice KOUAME. 
 
Figure 2 : Localisation de l’élevage de Mme Patrice Kouamé, à proximité du village 
d’Abatta dans la commune de Bingerville (©GoogleEarth2007) 
 
• Pour le site de San Pedro, le choix du village infecté ne posait pas de problème 
puisqu’il n’y en avait qu’un : le village CTC1 au sein de la plantation d’hévéas et de 
palmiers à huile SOGB (Société des Caoutchoucs de Grand Béréby) à Grand Béréby. 
 
Figure 3 : Localisation du village CTC1 situé au sein de la plantation SOGB dans la 
commune de Grand Béréby (©GoogleEarth2007) 
  
EPIAAF survey Midterm report. Annex 8 
 140
• Pour le site d’Abidjan, il a fallu 
choisir entre les différents lieux où ont 
été trouvés des animaux infectés par le 
virus IAHP H5N1. Le choix s’est porté 
sur le village d’Anoumabo qui est 
chronologiquement le premier foyer 
déclaré par la Côte d’Ivoire et qui est 
aussi le foyer le plus intéressant 
épidémiologiquement parlant parmi 
tous ceux d’Abidjan (plusieurs espèces 
de volailles concernées, forte densité 
humaine, proximité de marchés, etc). 
L’élevage infecté au sein du village 
d’Anoumabo était celui de Mme Moya 
Augustine OPPOH. 
 
Figure 4 : Localisation du village 
Anoumabo sur la commune d’Abidjan
Figure 5 : Localisation de l’élevage de Mme Moya Augustine OPPOH à 
Anoumabo (©GoogleEarth2007) 
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Choix des élevages/villages témoins enquêtés 
 
• Pour le site de San Pedro, le village témoin, Kako3, a été tiré au sort parmi les 18 
villages situés au sein de la plantation SOGB (le village CTC1 était bien sur exclu du 
tirage au sort puisque c’était le village infecté).  
 
Figure 6 : Localisation du village Kako3, au sein de la plantation SOGB sur la commune 
de Grand Béréby (©GoogleEarth2007) 
 
 
• Pour le site d’Aboisso, l’objectif était de trouver un témoin similaire à l’élevage de 
Mme Moya Augustine OPPOH à Anoumabo à Abidjan. Du fait que la Direction 
Régionale de la Production Animale et des Ressources Halieutiques d’Aboisso avait mal 
été informée du travail qui était attendue d’elle, l’identification des élevages 
correspondants aux critères recherchés et la sensibilisation des éleveurs n’ont pu être 
faites en préalable à l’arrivée de la mission. Le temps de séjour de la mission sur le site 
d’Aboisso étant très court (2 jours), l’élevage témoin choisi a donc été le premier élevage 
présentant des caractéristiques similaires à celui de Mme Oppoh (milieu urbain sans être 
sur un axe majeur de circulation, présence de plusieurs espèces de volaille, présence de 
marché à proximité, pas de clôture d’élevage) et pour lequel l’éleveur a accepté de 
participer à l’étude : il s’agissait de l’élevage de Mr Michel YERBANGA. Il n’y a donc 
pas eu de tirage au sort de l’élevage témoin.  
Cependant, pendant que la mission effectuait l’enquête et les prélèvements chez Mr 
Yerbanga, les agents de la Direction Régionale de la Production Animale et des 
Ressources Halieutiques d’Aboisso ont identifié un autre éleveur volontaire pour 
participer à l’étude : Mr Apiou OUENAN. Bien que son élevage soit situé en dehors de la 
ville et ne corresponde pas aux mêmes caractéristiques que celui de Mme Oppoh, il a été 
décidé, comme il restait un peu de temps avant la fin de la mission à Aboisso, de lui 
rendre visite et de lui faire remplir un questionnaire. Il n’y a cependant pas eu le temps de 
réaliser des prélèvements chez lui. 
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Figure 7 : Localisation des élevages de Mrs Yerbanga et Ouénan sur la commune 
d’Aboisso (©GoogleEarth2007) 
 
• Pour le site d’Agnibilékrou, le même problème qu’à Aboisso s’est posé : le travail de 
sensibilisation n’ayant pas été fait par la Direction Départementale avant l’arrivée de la 
mission et du fait du temps limité imparti pour la mission, il a fallu faire l’enquête dans le 
premier village ayant accepté de participer à l’étude : le village Assuamé, situé à moins de 
cinq kilomètres du centre d’Agnibilékrou. 
 
Figure 8 : Localisation du village Assuamé sur la commune d’Agnibilékrou 
(©GoogleEarth2007) 
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• Pour le site de Km17, le choix de l’élevage de Mr Laurent YAO a été motivé par la 
nécessité de trouver un élevage témoin présentant des caractéristiques à peu près 
similaires (zone rurale proche de la lagune et à une distance comparable du centre 
d’Abidjan, présence de plusieurs dizaines de volailles appartenant à plusieurs espèces dont 
le dindon, etc) à celles de l’élevage infecté de Mme Kouamé à Abatta, Bingerville.  
 
Figure 9 : Localisation de l’élevage de Mr Yao à Km17 en périphérie d’Abidjan 
(©GoogleEarth2007) 
 
 
La liste et les coordonnées GPS des élevages/villages enquêtés sont résumése dans le Tableau 
2. 
 
Tableau 2 : Coordonnées GPS des élevages et villages enquêtés lors de la mission d’enquête 
épidémiologique de l’étude EPIAAF en Côte d’Ivoire 
Localisation Site Latitude Longitude Altitude 
(m) 
Elevage de Mme KOUAME Patrice Abatta-Bingerville 5,33015 -3,92111 10
Elevage de Mr YERBANGA Michel Aboisso 5,48054 -3,20036 34
Elevage de Mr OUENAN Apiou Aboisso 5,46462 -3,22458 40
Village CTC1 SOGB San Pedro 4,68365 -7,08970 28
Village Kako 3 SOGB San Pedro 4,74640 -7,06683 49
Village Assuamé Agnibilékrou 7,16512 -3,21187 257
Elevage de Mme OPPOH Moya 
Augustine 
Anoumabo-
Abidjan 
5,30686 -3,97810 10
Elevage de Mr YAO Laurent Km 17 5,34630 -4,12573 21
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Méthodologie des enquêtes 
 
Pour chaque site enquêté, un rendez-vous avec la direction régionale ou 
départementale de la Production Animale et des Ressources Halieutiques était 
systématiquement fixé dès l’arrivée de la mission, ceci afin de collecter le maximum 
d’informations et d’organiser au mieux les enquêtes de terrain. Un agent de la direction 
régionale ou départementale était alors désigné pour accompagner la mission sur le terrain et 
faciliter les relations avec les éleveurs. Dans chaque élevage/village enquêté, un travail de 
sensibilisation était effectué par les membres de la mission afin de présenter le contexte de 
l’étude et ses objectifs, de décrire les activités mises en œuvre pendant la mission, et 
d’expliquer la collaboration attendue de la part des éleveurs (garder les volailles enfermées 
pour le lendemain matin, autoriser la collecte d’échantillons, rassembler des représentants des 
habitants du village ou de l’élevage pour répondre au questionnaire). Dans le cas d’enquêtes 
dans des villages, ce travail de sensibilisation était fait auprès du chef de village et des 
notables du village, qui envoyaient alors le soir même le griot du village diffuser 
l’information. Dans le cas de l’enquête sur le site de San Pedro, l’appui de la direction de la 
SOGB a été indispensable afin de pouvoir travailler dans les villages situés sur le domaine de 
l’exploitation et cet appui a été requis avant de rencontrer les chefs de village. 
 
 Le lendemain ou le surlendemain de la visite de sensibilisation (en fonction de 
l’organisation adoptée : travail d’enquête le premier jour et prélèvements le jour d’après, ou 
vice-versa), la mission commençait son travail d’enquête en visitant le site (si possible en 
présence du chef), en prenant toutes les positions GPS jugées importantes, en prenant des 
photos du site, en interviewant une assemblée de villageois (pour les villages) ou les 
travailleurs de l’élevage (pour les élevages) pour le remplissage du questionnaire. 
 
Dans le cas des enquêtes sur les sites infectés, si un lien épidémiologique était établi 
avec un autre endroit, cet autre endroit était visité pour collecter des informations : ce fut le 
cas avec le marché d’Abobo visité en relation avec le foyer d’Abatta-Bingerville, et le cas 
avec l’école du village Déko visitée en relation avec le foyer de CTC1-Grand Béréby-San 
Pedro. Dans le cas du foyer Anoumabo-Abidjan, un lien possible a été établi avec le marché 
de Marcory mais ce dernier n’a pu être visité faute de temps. La responsabilité de continuer 
l’enquête sur ce marché a été confiée au Dr N’Goran Jean-Narcisse Koffi à l’issue de la 
mission.  
 
A la fin de la mission, un total de six sites (Bingerville, Aboisso, San Pedro, 
Agnibilékrou, Anoumabo et Kilomètre 17) a donc été visité et huit élevages ou villages ont 
fait l’objet d’une enquête et du remplissage du questionnaire (voir liste dans le Tableau 2).  
 
 Les résultats des enquêtes seront communiqués dans le rapport complet d’enquête qui 
sera inclus dans le rapport d’activités des six premiers mois du projet EPIAAF. 
 
 
 
5.3 Collecte d’échantillons 
 
Dans chaque site d’enquête (à l’exception, par manque de temps, de l’élevage témoin 
de Mr Ouénan à Aboisso), des échantillons biologiques ont été récoltés sur des volailles.   
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Prélèvements pour la détection des virus influenza aviaire 
 
 Des écouvillons trachéaux et des écouvillons cloacaux ont été collectés afin de 
détecter la présence de virus influenza aviaire et de la maladie de Newcastle. L'objectif est de 
tester l’hypothèse que le virus IAHP H5N1 peut se maintenir en circulant sans être détecté 
(absence possible de signes cliniques chez certaines espèces, présence de signes cliniques non 
caractéristique confondus avec ceux d'autres maladies) et d’obtenir des informations sur la 
prévalence des virus des peste aviaires. 
Tous les écouvillons ont été doublés de façon à avoir un jeu de prélèvements pour le 
LANADA et un jeu de prélèvements pour le laboratoire de référence OIE et FAO pour la 
Grippe Aviaire et la Maladie de Newcastle de Padoue, IZSVe en Italie. Les écouvillons 
étaient placés dans des cryotubes contenant 1 ml de milieu de conservation liquide (contenant 
une solution tampon, des antibiotiques et un fongicide destinés à limiter le bruit de fond 
infectieux, et du glycérol pour protéger le virus des chocs thermiques), et stockés dans une 
glacière avec des accumulateurs de froid jusqu’à l’arrivée au camp de base (hôtel pour les 
missions à Aboisso, San Pedro et Agnibilékrou ; LCVB pour les missions à Bingerville, 
Anoumabo et Km17) où ils étaient alors stockés respectivement dans un container à azote 
liquide (pour les missions à Aboisso, San Pedro et Agnibilékrou) ou dans un congélateur à -
80°C au LCVB (pour les missions à Bingerville, Anoumabo et Km17). A l’issue de la 
mission, tous les échantillons cloacaux et trachéaux ont été placés dans le congélateur à -80°C 
au LCVB où ils resteront jusqu’à leur envoi à l’IZSVe en Italie (pour le jeu d’échantillons 
devant être analysé au laboratoire de référence) ou leur analyse par le LCVB (pour le jeu 
d’échantillons devant être analysé en Côte d’Ivoire).  
 
Prélèvements pour la détection des anticorps contre les virus influenza aviaire 
 
Une prise de sang à la veine alaire a été réalisée à la seringue pour chaque oiseau et le 
sang stocké dans des eppendorfs maintenus dans une glacière. L'objectif est de détecter la 
circulation possible d’anticorps contre les virus influenza aviaire (tout particulièrement des 
sous-types H5 et H7) et de la maladie de Newcastle, et de vérifier le statut vaccinal (quand 
une vaccination a eu lieu).  Une fois le travail de collecte terminé et de retour au camp de 
base, les sérums ont été centrifugés et aliquotés en deux parties, une pour le LCVB et une 
pour l’IZSVe en Italie. Dans de nombreux cas, la quantité de sérum récoltée ne permettait pas 
d’avoir un volume suffisant pour que les deux laboratoires (IZSVe et LCVB) fassent leurs 
analyses. Dans ce cas, le volume obtenu était réservé au laboratoire de référence (IZSVe). 
A l’issue de la mission, tous les sérums ont été placés dans le congélateur à -20°C au 
LCVB où ils resteront jusqu’à leur envoi à l’IZSVe en Italie (pour le jeu d’échantillons devant 
être analysé au laboratoire de référence) ou leur analyse par le LCVB (pour le jeu 
d’échantillons devant être analysé en Côte d’Ivoire).  
 
Le nombre de volailles prélevées par site et par espèce est indiqué dans le Tableau 3 et 
la Figure 10. L’objectif était d’effectuer des prélèvements sur un minimum de 60 oiseaux 
(taille d’échantillon nécessaire pour détecter avec un test parfait le virus IAHP s’il circule à 
une prévalence de 5%) et si possible de 100 oiseaux par site (taille d’échantillon permettant 
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d’affirmer, avec un test de 94% de sensibilité et 98,4% de spécificité, qu’une population est 
indemne de virus, si celui circule au moins à une prévalence de 5% et que moins de 3 
animaux sont trouvés positifs par le test).  
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Tableau 3 : Coordonnées GPS et nombres d’oiseaux prélevés pour tous les endroits où des échantillons ont été récoltées lors de la mission 
d’enquête épidémiologique de l’étude EPIAAF en Côte d’Ivoire 
Localisation Site Latitude Longitude Espèce Total 
    Poulet Canard Dindon Pigeon Pintade  
Elevage de Mme KOUAME  Abatta-Bingerville 5,33015 -3,92111 0 60 0 0 0 60
Elevage de Mr YERBANGA  Aboisso 5,48054 -3,20036 25 0 0 0 5 30
Marché d’Aboisso Aboisso 5,46719 -3,21070 36 0 0 0 14 50
Marché d’Agnibilékrou Agnibilékrou 7,13027 -3,20081 42 0 0 0 3 45
Village Assuamé  Agnibilékrou 7,16512 -3,21187 91 5 0 0 0 96
Elevage de Mme OPPOH  Anoumabo-Abidjan 5,30686 -3,97810 21 3 0 6 0 30
Marché Burkina1  Anoumabo-Abidjan 5,30798 -3,96939 40 0 0 0 0 40
Elevage de Mr YAO  Km 17 5,34630 -4,12573 52 0 3 0 0 55
Village CTC1 SOGB  San Pedro 4,68365 -7,08970 75 25 0 0 0 100
Village Kako 3 SOGB  San Pedro 4,74640 -7,06683 100 0 0 0 0 100
Total    482 93 3 6 22 606
Figure 10 : Nombre de volailles prélevées par 
espèce lors de la mission d’enquête épidémiologique 
de l’étude EPIAAF en Côte d’Ivoire 
EPIAAF survey Midterm report. Annex 8 
 148
Le nombre de volailles prélevées varie en fonction de chaque site. En ce qui concerne 
les élevages, quasiment l’ensemble des animaux présents ont été prélevés (moins ceux qui 
n’ont pu être attrapés et ceux qui étaient trop jeunes pour être prélevés). Dans le cas des 
élevages où moins de 60 oiseaux étaient présents, un complément de prélèvements a été 
effectué sur des volailles partageant la même zone de divagation mais appartenant aux 
voisins (cas de l’élevage de Mme Oppoh) et/ou dans le marché le plus proche de l’élevage 
(cas de l’élevage de Mme Oppoh et l’élevage de Mr Yerbanga). Pour l’élevage de Mr Yao, 
ces prélèvements de complément n’ont pu être effectués par manque de temps. Enfin, des 
prélèvements ont aussi été effectués sur les marchés d’Agnibilékrou et d’Aboisso parce qu’ils 
sont situés dans des zones considérées par la DSV comme à risque pour le H5N1. 
 
 
6. Difficultés rencontrées 
 
Pendant la mission quelques difficultés logistiques et organisationnelles ont été 
rencontrées. La plupart d’entre elles sont à mettre sur le compte du temps limité disponible 
pour préparer et conduire la mission.  
 
• Le matériel (non réfrigéré) pour la mission, envoyé par le CIRAD Montpellier le jeudi 
14 février et arrivé à Abidjan le vendredi 22, n’a pu être sorti des douanes que le jeudi 
28, retardant ainsi de deux jours le planning prévu pour le démarrage des activités de 
terrain. 
• Le temps disponible pour organiser la mission (10 jours ouvrés) était trop réduit pour 
mener à bien toutes les activités préparatoires prévues et décrites lors de l’atelier de 
Bamako. C’est notamment le cas du travail préparatoire au niveau des sites d’enquête. 
Il était ainsi prévu que chaque mission sur le terrain soit précédée d’un travail d’appui 
par les directions locales des services vétérinaires : recensement des villages et des 
éleveurs, tirage au sort des villages/élevages qui seraient enquêtés, sensibilisation des 
éleveurs/chefs de village sélectionnés (présentation du contexte de l’étude et de ses 
objectifs, description des activités mises en œuvre pendant la mission, explications sur 
la collaboration attendue de la part des éleveurs), mais ce travail préalable n’a été fait 
pour aucun des sites. Les directions locales se sont plaintes d’avoir été prévenues trop 
tardivement par la direction centrale et n’ont pas bien compris ce qui était attendu 
d’elles. En conséquence, le tirage au sort des sites témoins n’a pas pu être mené 
normalement et la sensibilisation des éleveurs a toujours été faite par les membres de 
la mission le premier jour de leur arrivée sur chaque site, réduisant ainsi le temps 
disponible pour les enquêtes et les prélèvements. 
• Lors de la sensibilisation des éleveurs par l’équipe de la mission, il a été demandé très 
clairement aux éleveurs gardant pour la nuit leurs volailles dans un local clos, de 
maintenir ces volailles enfermées au petit matin jusqu’à l’arrivée de la mission, ceci 
afin de réaliser la collecte des prélèvements de manière rapide et efficace. Cette 
consigne n’a cependant jamais été respectée. Les prélèvements ont donc nécessité 
beaucoup de temps, en dépit de l’arrivée très matinale de l’équipe, car il fallait courir 
après les volailles pour les attraper. Cette réticence des éleveurs à garder leurs 
volailles enfermées semble émaner à la fois des habitudes d’élevage et d’une croyance 
que cette action nuit à la santé des animaux. Ce problème aurait probablement pu être 
évité si plus de temps avait été disponible pour la sensibilisation. 
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• Durant la mission, plusieurs problèmes mécaniques sont survenus avec le véhicule 
loué à la FAO. Quatre interventions auprès de mécaniciens ont été nécessaires, 
entraînant là aussi des retards pour la mission en plus des coûts supplémentaires. Le 
professionnalisme du chauffeur a cependant permis que ces incidents n’aient pas de 
conséquences plus graves qu’une perte de temps.  
• La fuite d’un des deux containers à azote liquide loués pour la mission a aussi entravé 
le bon déroulement de la mission, en limitant le nombre de prélèvements possibles sur 
un site (pour ceux éloignés de la capitale) et en obligeant à faire étape plus souvent au 
LCVB afin de stocker les prélèvements trachéaux et cloacaux dans les congélateurs à 
-80°C. 
 
 
7. Conclusion et recommandation 
 
La durée impartie pour la conduite de la mission (21 jours) était trop courte compte-
tenu des distances entre les sites, des problèmes organisationnels et des aléas survenus en 
cours de route. La mission a cependant été une réussite avec un total de six sites enquêtés 
(Bingerville, Aboisso, San Pedro, Agnibilékrou, Anoumabo et Kilomètre 17), huit 
questionnaires remplis (trois correspondant à des foyers anciennement infectés, cinq à des 
contrôles non infectés), et 606 oiseaux prélevés. Ce succès est en majeure partie due au 
dévouement total des personnes ayant conduit et participé aux enquêtes. Qu’ils soient tous 
vivement remerciés pour ne pas avoir compté leurs heures et pour avoir fait leur maximum 
pour rattraper le retard et tenir les objectifs.  
  
Si des missions de ce type devaient à l’avenir être conduites dans d’autres pays 
africains infectés par le virus IAHP H5N1, il serait bon de prévoir une durée de mission plus 
longue, à moduler bien sur en fonction de la dispersion géographique des foyers et du temps 
disponible pour la préparation de la mission.  
 
Les informations récoltées au moyen du questionnaire seront stockées dans la base de 
données en cours de construction par le FLI. Les résultats des investigations, les conclusions 
plus complètes et les recommandations spécifiques à la situation de l’IAHP en Côte d’Ivoire 
seront rassemblés dans le rapport complet d’enquête qui sera lui-même inclus dans le rapport 
d’activités des six premiers mois du projet EPIAAF. 
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Annex 1 : Liste des personnes rencontrées 
  
Nom Prénom Organisme Fonction Adresse Téléphone 1 Téléphone 2 Portable Fax  Email  
Koffi  N'Goran Jean-
Narcisse 
Livel Co  06 BP 117 
Abidjan 06 
(+225) 22 42 
41 07 
(+225) 20 30 
28 80 
(+225) 01 
11 30 51  
 narcissejkn@yahoo.fr 
Kouamé  Patrice  Eleveur Abatta, 
Bingerville 
  (+225) 05 
10 05 05 
  
Sawadogo Salif  Agent technique 
d'élevage 
Abatta, 
Bingerville 
  (+225) 07 
56 48 50 
  
Koné Modibo  Président des vendeurs de 
poulet du marché d'Abobo 
Abobo, Abidjan (+225) 24 49 
22 86 
 (+225) 07 
98 43 29 
  
Allechi Yapo Ludovic DD MIPARH 
Aboisso 
Directeur 
départemental  
Aboisso   (+225) 05 
29 90 64 
 allechiludo@yahoo.fr 
Fofana Lacina DD MIPARH 
Aboisso 
Chef du service 
vétérinaire 
Aboisso   (+225) 05 
62 47 11 
 fof_lacina@yahoo.fr 
Ouenan Apiou  Eleveur Aboisso, après 
barrage 
     
Yerbanga Michel  Eleveur Aboisso, quartier 
du lycée 
     
Coulibaly Bessentien DD MIPARH 
Agnibilékrou 
Directeur 
départemental de la 
production animale 
Agnibilékrou (+225) 02 96 
97 40 
(+225) 35 91 
04 19 
(+225) 07 
58 24 58 
 coulb@hotmail.com 
Kan Yao DD MIPARH 
Agnibilékrou 
Agent technique 
vétérinaire 
Agnibilékrou   (+225) 01 
97 26 69 
  
Adre Denis  Chef de village Anoumabo, 
Abidjan 
     
Oppoh Moya 
Augustine 
 Eleveur Anoumabo, 
Abidjan 
(+225) 06 77 
44 88  
 (+225) 08 
29 79 24 
  
N'Dri Yao DR MIPARH 
Bouaké 
Directeur régional Bouaké   (+225) 07 
44 30 12 
 djandri61@yahoo.fr 
Couacy Emmanuel LCV Bingerville Chef de l'Unité 
Virologie 
BP 206, 
Bingerville 
     
Kouakou Kouamé 
Casimir 
LCV Bingerville Ingénieur technique 
spécialisé en sérologie 
BP 206, 
Bingerville 
(+225) 22 40 
31 36/38 
 (+225) 01 
50 98 90 
 casymyr2006@yahoo.fr 
Berner Patrick Coordination des 
opérations d'urgence 
agricoles 
 Immeuble Tropic 
3, rue Jesse 
Owens, Abidjan 
(+225) 20 30 
28 21 
  (+225) 20 
22 39 12 
patrick.berner@fao.org 
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Nom Prénom Organisme Fonction Adresse Téléphone 1  Téléphone 2 Portable Fax  Email  
N'Guessan Monique Coordination des 
opérations 
d'urgence agricoles 
 Immeuble Tropic 
3, rue Jesse 
Owens, Abidjan 
(+225) 20 30 
28 21 
 (+225) 05 
95 22 26 
(+225) 20 
22 39 12 
cc_mnguessan@yahoo.fr 
Kouassi Lazare  Agent technique 
d'élevage 
Km 17, Abidjan   (+225) 04 
13 14 78 
  
Yao Laurent  Eleveur Km 17, Abidjan   (+225) 05 
05 57 73 
  
Kanga Kouamé DSV MIPARH Directeur des Services 
Vétérinaires  
Cité administrative, 
Tour C 11è étage, 
Abidjan 
(+225) 20 21 
89 72 
 (+225) 07 
57 86 56 
 kangach@aviso.ci 
Kramo Catherine DSV MIPARH  Cité administrative, 
Tour C 11è étage, 
Abidjan 
(+225) 20 21 
89 72 
 (+225) 06 
17 78 11 
  
Taha  Raymond DSV MIPARH  Cité administrative, 
Tour C 11è étage, 
Abidjan 
(+225) 20 21 
89 72 
 (+225) 01 
10 62 73 
 taharaymond@yahoo.fr 
Assoumou N'Goran 
Noël 
DSV MIPARH  Cité administrative, 
Tour C 11è étage, 
Abidjan 
     
Goulanin  Christophe 
Tounao 
DD MIPARH 
San Pedro 
Directeur de la 
Direction régionale de 
Bas-Sassandra 
San Pedro   (+225) 08 
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CTC1 
San Pedro   (+225) 07 
59 17 43 
  
Yao Bessy SOGB  Médecin chef du centre 
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Annex 2 : Equipement pour la mission 
 
Equipement envoyé depuis la France 
 
Equipement de protection Equipement de collecte de prélèvement 
- Blouse blanche jetable (3 cartons de 50) - Boîte de stockage des cryotubes (5) 
- Lunettes de protection (5) - Ecouvillons en bois (17 sachets de 100) 
- Masques FFP2 (7 sachets de 20) - Ecouvillons métalliques petite taille (17 sachets de 100) 
- Gants taille M (3 boîtes de 50 paires) - Seringues 2ml (200 paquets de 5) 
- Gants taille L (3 boîtes de 50 paires) - Aiguilles 23G bleues (8 boîtes de 100) 
- Gants de ménage (1paire) - Aiguilles 25G oranges (8 boîtes de 100) 
- Cryogants (1 paire) - Pissette (1) 
- Gel de désinfection (3 flacons)  
- Tamiflu (1 boîte) Equipement de centrifugation 
 - Mini-centrifugeuse (1) 
Petit équipement - Micropipettes (2) 
- Cryomarqueurs (4) - Boîtes de 96 cones (12) 
- Stylos (3) - Tubes Eppendorfs 1,5ml (5 poches de 500) 
- Ciseaux (1 paire) - Rack en mousse (5) 
- Sacs Ziplock (1 boîte) - Parafilm (1 morceau de ruban) 
- Sacs poubelle (1 boîte)  
- Scotch chatterton (1 rouleau) Equipement d'envoi 
- Pince coupante (1) - Cryopacks (3) 
- Kit de dissection (1) - Etiquettes UN2814 , UN1845, Carbon dioxide, Code 6, Cargo only (3) 
- Ficelle (1 rouleau) - Feuillet Déclaration expédition dangereuses (3) 
- Facturier  
 Equipement de transport et de maintien de la chaîne du froid 
 - Cantine 90 litres (1) 
 - Cadenas (2) 
 - Boîte à outils (1) 
 - Paires de bas de 2 couleurs (10 de chaque) 
 
 
Equipement acheté en Côte d’Ivoire 
 
Petit équipement Equipement de transport et de chaîne du froid 
Equipement de 
désinfection/protection 
- GPS (fourni au NSC) - Grande glacière avec accumulateurs de froid - Javel 
- Sopalin (3 rouleaux) - Container à azote liquide  - Seau 
- Jerrican plastique (1) - Azote liquide (50 litres) - Pelle 
- Coton - Pneu (1) - Bassine 
- Alcool 70° - Passoire en métal (1)  - Désinfectant type Virkon 
- Rack en polystyrène (1)  - Carboglace (20-25 kilos par cryopack) - Aspergeuse à désinfectant 
- Cartes du pays  - Surbottes 
- Corde (10 mètres)   
- Produits vétérinaires pour volailles 
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Annex 3 : Photos de la mission  
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Annex 9: Synthetic field mission report for Egypt 
 
 
 
Synthetic report of mission in Egypt 
within the context of the EPIAAF survey 
(Epidemiology of Avian Influenza in Africa) 
LoA PR 37212 
 
 
 
From 2 March to 25 March 2008 
 
Authors 
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List of acronyms 
 
 
 
EPIAAF Epidemiology of Avian Influenza in Africa 
FAO Food and Agriculture Organisation of the United Nations. 
GOVS Egyptian General Organization of Veterinary Services 
HI Haemagglutination Inhibition 
HPAI Highly Pathogenic Avian Influenza 
IZSVeVe Istituto Zooprofilattico Sperimentale delle Venezie 
NSC National Survey Consultant 
NRL National Reference Laboratory 
OIE World organization for Animal Health 
PCR Polymerase Chain Reaction 
RVC Royal Veterinary College 
ToR Terms of Reference 
WHO World Health Organisation 
 
 
 
 
Note 
During the survey very often locations were identified with slightly different writing 
depending on the interviewed persons. This in turn corresponded to slightly 
different aglicized names to indicate the same location. 
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Summary 
 
The mission is part of the EPIAAF project which is implemented in other six African 
Countries and is aimed at investigating the risk factors underlying H5N1 HPAI subtype 
introduction, spread and circulation in a standardised way.  
Egypt was investigated by a team of two international consultants and one National 
Survey Consultant during March 2008. Other local veterinarians were involved in the 
investigations. 
The mission team started to work in Cairo for presenting the survey purposes and the 
EPIAAF project to the central authorities. Three Governorates (the main sub-
administrative units of Egypt) were chosen in order to represent the peculiar agro-
ecosystem and poultry sector of the Country. One Governorate (Al Fayyum) was in the 
upper Egypt (south-west of Cairo) the other two Governorates (Sharkia and Garbia) were 
in the lower Egypt and were located in the highly anthropized and poultry densely 
populated Nile Delta.  
The typical endemic pattern of the infection imposed to amend the well balanced 
case/control study protocol (which envisaged 3 cases and 3 related controls) limiting the 
negative control sites to one only. Case sites were instead kept in the foreseen number of 
three. 
Given the intermingling of commercial and informally reared poultry the investigation 
was oriented both to backyard poultry and to commercial farms which often populate 
urban and semi-urban areas. Informally but traditionally reared poultry characterise the 
skyline of the urban cities with roof-top poultry, balcony chickens and pigeon towers 
while some other poultry can be found kept in-houses. 
Despite the variety of situations found, the investigation kept the standardisation with the 
other Countries investigated by the EPIAAF project by keeping the enquiry focused on 
the envisaged informal poultry sector, but replicating the effort also addressing 
commercial farms and related infrastructures.  
Finally, six questionnaires were administered in villages and six others in commercial 
farms.  
The number poultry samples was of 302 and was quite equally subdivided among the 
different locations investigated and commercial and traditionally reread household 
poultry. The lack of time and of readily available equipment didn’t allow to collect more 
than that, but the team is confident to have sampled flocks that were on target for being 
very recent cases of negative controls since the beginning of the epidemic. 
Only recent outbreaks were investigated, with some of them notified only a few days 
before our arrival. One outbreaks by coincidence was in the vicinity of a recent human 
confirmed fatality.  
 
 
 
 
 
EPIAAF survey Midterm report. Annex 9 
 
 
 153
Table of contents 
 
1 – Mission Timeline ------------------------------------------------------------- Page 1 
2 – Background ------------------------------------------------------------------- Page 5 
3 – Objectives  --------------------------------------------------------------------- Page 6 
4 – Activities carried out for logistical organisation of the mission ------Page 6 
5 – Activities carried out for scientific components of the mission  
 5.1 – Methods--------------------------------------------------------------- Page 7 
 5.2 – Results of field epidemiological investigation ----------------------   Page 10 
 5.3 – Results of questionnaires filling ------------------------------------- Page 18 
 5.4 – Results of sample collection ----------------------------------------- Page 19 
6 – Difficulties encountered ---------------------------------------------------- Page 20 
7 – Recommendations and conclusions -------------------------------------- Page 21 
 
Annex 1 - List and contact information of persons encountered during the field mission 
Annex 2 - Pictures 
 
 
 
EPIAAF survey Midterm report. Annex 9 
 
 
 154
1 – Mission Timeline 
 
Sunday 2nd of March 
- Arrival of Alessandro Cristalli at Cairo airport 
 
Monday 3rd of March 
- Meeting with the CVO of the GOVS,  
- meeting with the head of the preventive veterinary medicine of the GOVS, 
- meeting with FAO: presentation of the mission and discussion for the clearing of the 
equipment 
 
Tuesday 4th of March 
- Meeting with the head of the Central Laboratory for veterinary Quality Control on 
Poultry Production (CLQP) hosting the National Reference Laboratory for Avian 
Influenza  
- Debriefing of the meeting had with the CLQP with the GOVS CVO 
- Discussion with FAO and GOVS for clearing the equipment 
 
Wednesday 5th of March 
- Arrival of Guillaume Fournie at Cairo airport 
- Collection of the cryopacks and cryotubes 
 
Thursday 6th of March 
- Meeting and  discussion for clearing procedure at the FAO representation with:  
Toni Ettel, Program Operations Officer –ECTAD,  
Mohamed El Talbany, logistician responsible for customs clearing of the 
sampling equipment sent from Montpellier 
- Purchase of materials for field mission 
- Planning of investigations in Al Fayyum Governorate 
 
Friday 7th of March 
- Preparation of the fieldwork and planning of the mission timeline 
 
Saturday 8th of March 
- Journey from Cairo to Al Fayyum Governorate 
- Meeting at Al Fayyum Governorate veterinary services in Fayyum city with: 
Dr Mohammed Abd-Elgawad (Head of the veterinary services),  
Dr Mohamad Batee (veterinary epidemiologist), 
Dr Eetedal Ahmed (responsible for disease of poultry) 
- Selection of the control and case sites to investigate 
- Renting and filling of liquid nitrogen container at Al Fayyum veterinary services 
- Investigation in Abunaoura, Senoors District, Al Fayyum Governorate, case site 
- Investigation of the surroundings of the human case in Senoors District reported to the 
- WHO on 4 March 2008 and interview with key informants about epidemiological 
connections with diseased poultry 
- Investigation in a food market in Tersa, Sennoris District, case site 
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Sunday 9th of March 
- Administering of a village questionnaire in Abunaoura, Senoors District, Al Fayyum 
Governorate, case site 
- Administering of a farm questionnaire in Abounaoura, with M Khalid owner of the farm 
- Purchase of materials for sampling 
 
Monday 10th of March 
- Sampling of backyard poultry in Abounaoura, Senoors District, Al Fayyum 
Governorate, case site 
- Blood samples centrifugation and samples preparation for proper storage at the local 
veterinary laboratory, 
- Purchase of materials for sampling the next days 
 
Tuesday  11th of March 
- Meeting at Yusif Al-Sedik District veterinary services in Shawashna with Dr Abd-
Elrahman and other local veterinarians and technicians, Al Fayyum Governorate 
- Administering of a village questionnaire in Shawashna, Yusif Al-Sedik District, Al 
Fayyum Governorate, control site 
- Sampling of backyard poultry in Shawashna 
- Administering of a farm questionnaire in Shawashna, with M Abd El Badea Mahmoud, 
owner of the farm, control site 
- Administering of a farm questionnaire in El Rawashdia, Yusif Al-Sedik District, control 
site, with M Mohamed Abd El Kalik, owner of the farm, control site 
- Blood sample centrifugation and samples preparation for proper storage at the local 
veterinary laboratory 
 
Wednesday 12th of March 
- Administering of a village questionnaire in El Rawashdia, Yusif Al-Sedik District, Al 
Fayyum Governorate, control site 
- Sampling of backyard poultry in El Rawashdia 
- Journey from Al Fayyum to Sharkia 
- Meeting at Sharkia Governorate veterinary services in Zagazig with Dr Ashraf Tawfik, 
Head of the veterinary services, selection of the sites to investigate 
- Blood sample centrifugation and samples preparation for proper storage at the local 
veterinary laboratory 
 
Thursday 13th of March 
- Pick up of the equipment sent from Montpellier at Cairo airport 
- Meeting at Belbis District veterinary services, Gharbia Governorate. 
- Investigation in Al Saadat, Kafr Ayoub, Ramses road, Ramadan Road, Al Matareen, 
Belbis District, Sharkia Governorate, case sites 
- Administering of a farm questionnaire in Kafr Ayoub, with M Abo-Eisa Mohamed Said 
Ahmed, owner of the farm 
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Friday 14th of March 
Bibliographical review at the Alexandria library 
 
Saturday 15th of March 
- Administering of village questionnaire in Al Saadat, Belbis District, Sharkia 
Governorate, case site 
- Sampling of backyard poultry in Al Saadat 
- Investigation in a food market in Belbis 
- Blood sample centrifugation and samples preparation for proper storage at the local 
veterinary laboratory  
 
Sunday 16th of March 
- Administering of a farm questionnaire in Ramadan Road, Belbis District, Sharkia 
Governorate, case site, with Abo-Eisa Mohamed Said Ahmed, owner of the farm 
- Sampling of chickens from a layer egg table farm belonging, case site 
- Journey from Sharkia to Gharbia 
- Meeting at Gharbia Governorate veterinary services in Tanta with Dr Ahmed Al-Saieed, 
head of the veterinary services, selection of the sites to investigate 
- Filling of the liquid nitrogen container at Gharbia veterinary services 
- Blood sample centrifugation and samples preparation for proper storage at the local 
veterinary laboratory 
 
Monday 17th of March 
- Meeting at Al Mahala District veterinary services, Gharbia Governorate. 
- Investigation in Monshaet El Omaraa and Mahallat Mohsen, Al Mahala District, 
Gharbia Governorate, case sites 
 
Tuesday 18th of March 
- Investigation in Elsbaae food market in Tanta, Gharbia Governorate 
- Visit of a traditional hatchery is Berma, Tanta District, Gharbia Governorate 
- Visit of a fully automatic hatchery in Berma 
- Visit of a farm rearing ducklings from one day to 15 days old 
 
Wednesday 19th of March 
- Administering of a village questionnaire in Monshaet El Omaraa and Mahallat Mohsen, 
Al Mahala District, Gharbia Governorate, case sites 
- Sampling of backyard poultry in Monshaet El Omaraa and Mahallat Mohsen 
- Administering of a farm questionnaire in Sendes, El Mahala District, with Adel Samy, 
owner of the farm, case site 
- Journey from Gharbia to Cairo 
- Blood sample centrifugation and samples preparation for proper storage at the hotel 
 
 
Thursday 20th of March 
- Writing up of the report 
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Friday 21st of March 
- Writing up of the report 
 
Saturday 22nd of March 
- Writing up of the report 
- Departure of Alessandro Cristalli to Italy 
 
Sunday 23rd of March 
- Meeting at the GOVS with Dr Fotouah Darwish, head of Preventive Medecine 
- Meeting at the GOVS with Dr Hamed Samaha, head of the GOVS 
- Preparation of documents needed for the shipment of the samples to Italy 
- Meeting at the FAO representation with Dr Rob de Rooij, team leader ECTAD Egypt 
 
Monday 24th of March 
- Seeking of dry ice provider 
- Preparation of documents needed for the shipment of the samples to the FAO Reference 
laboratory for avian influenza in Padova 
- Meeting at the FAO representation with Dr Rob de Rooij, team leader ECTAD Egypt, 
and Mohamed El Talbany, logistician, for preparing the shipment of the samples 
 
Tuesday 25th of March 
- Meeting at Cairo airport with airfreight companies for preparing the shipment of the 
samples 
- Departure of Guillaume Fournie to London 
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2 – Background 
 
This study is a part of the EPIAAF project (Epidemiology of Avian Influenza in Africa), 
aiming to improve the understanding of the epidemiology of HPAI in Africa by assessing 
risk factors for introduction, spread and persistence of HPAI outbreaks in seven countries 
that have been notified to be infected (Burkina Faso, Cameroon, Egypt, Ivory Coast, 
Niger, Nigeria and Sudan). 
 
Since the notification of the first highly pathogenic avian influenza (HPAI) H5N1 
outbreak affecting domestic poultry in Egypt on the 17th of February 2006, 1065 
outbreaks have been reported to the OIE as of 31 March 2008, resulting in millions 
poultry culled1. Despite implementation of control strategies, HPAI has affected all the 
levels of Egyptian poultry production, from backyard to industrial poultry sector, and 
now threatens to get endemic in the country. Egypt is thus the heaviest affected African 
country. Moreover, 47 human cases of HPAI infection have been reported to WHO as of 
31 March 2008, with 20 resulting in death2. 
 
These ongoing outbreaks have a tremendous negative socio-economical impact in Egypt, 
where poultry production is one of the key animal rearing sector. Facing to an increasing 
demography, and willing to depend less on importation, the Egyptian government has 
encouraged the development of the poultry sector which has experienced a fast growth 
during the last 40 years3. The Egyptian poultry production is now one of the most 
important in Africa and in the Middle-East. Before occurrence of HPAI, the number of 
farms was estimated at 30,000, most of them dedicated to chicken rearing. Farms of 
which the production level is inferior to 15,000 birds/cycle were responsible for 75% of 
the production4. In addition to the important development of the industrial sector, poultry 
rearing is widespread in rural and peri-urban areas and is well entrenched in the Egyptian 
society. Poultry are reared in most of rural households, providing them an interesting 
source of protein and incomes. These flocks are generally composed by a limited number 
of birds of varied ages and species, mainly local chicken breeds, but also ducks, geese 
and some turkeys, kept on the rooftop, in a confined room of the house, or in backyard 
with open access to public streets. A wide range of practices and a variety of farming 
systems thus coexist in areas where human and poultry population densities are high. 
 
Therefore, a better understanding of the epidemiology of the disease in Egypt and the 
identification of the risk factors responsible for its introduction, its spread and its 
                                                 
1 OIE, World organization for Animal Health, Facts and Figures: Avian Influenza 
http://www.oie.int/eng/info_ev/en_AI_factoids_3.htm 
2 World Health Organisation, Cumulative number of confirmed human cases of Avian Influenza 
A/(H5N1) reported to the WHO 
http://www.who.int/csr/disease/avian_influenza/country/cases_table_2008_04_03/en/index.html 
3 FA Hosny, 2006, The Structure and Importance of the Commercial and Village Based Poultry 
Systems in Egypt 
4 P Pagani, Walid Hamdy Kilany, Interventions for improving bio-security of small-scale producers 
in Egypt 
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maintenance are essential in order to improve surveillance and control of HPAI H5N1. 
 
3 – Objectives 
 
The survey aims at: 
- Providing a description of HPAI situation and outbreak patterns in Egypt 
- Assessing risk factors related to spread and persistence of HPAI through the 
poultry production systems 
- Detecting silent circulation of the virus 
- Predicting, to the best of the available knowledge, areas with the highest 
likelihood of occurrence of HPAI 
 
Put together with information collected in the six other countries involved, the EPIAAF 
survey will allow improving the understanding of the epidemiology of HPAI in Africa 
with the final aim of providing recommendations for enhanced surveillance and control 
of the disease. 
 
 
4 – Activities carried out for logistical organization of the mission 
 
The mission started with only one consultant (Alessandro Cristalli) presenting the survey 
project activity to central authorities and checking for the equipment and permissions to 
be ready. Meetings were held with the CVO of the GOVS, the National Reference 
Laboratory for Avian Influenza and the FAO.  
 
The National Reference Laboratory required the survey to be technically and practically 
shared with them. The National Reference Laboratory received duplicate samples (for 
sera, they received duplicate samples whenever it was possible to obtain a sufficient 
amount of serum) and FAO-Egypt was to allocate some specific funds provided by the 
FAO-HQ in Rome in order to process duplicate samples in Egypt.  
 
The clearing of the equipment appeared to be quite an intricate issue due to multiple 
responsibilities (Ministry of Finance, Ministry of Health, GOVS and FAO). It also 
required some efforts to trace the state of the shipment that was discovered finally (9 
March) to be stuck on the way from Montpellier to Cairo. 
 
The other international consultant (Guillaume Fournie) arrived on 5 March and was 
introduced to the GOVS and FAO.  We planned together with the NSC the road map of 
the survey. Subsequently we purchased some of the material and equipment listed in the 
ToR. The NSC provided a four wheel drive car with a driver hired from the GOVS. 
 
Field operations started later than expected since the team was postponing the start one 
day after the other while waiting for getting the equipment. The decision to start without 
equipment came when the remaining days would have been sufficient to survey 3 cases 
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and 3 controls by means of a single round trip moving from a site to the other thus saving 
the time for returning back to Cairo from each site.  
 
Our NSC fully and effectively supported the organisation of the survey which, for each 
Governorate, included the following steps. 
 
1. Meeting with local Governorate Veterinary Service CVO and management board, 
2. Outline of the epidemiological situation of Avian Influenza and planning of the 
investigation sites according to both epidemiological situation and easiness of 
access, 
3. Organisation of the field operations after having hired field assistants belonging to 
the local veterinary services, 
4. Scaling down at the District level introducing the EPIAAF team to local 
veterinary offices and taking on board one representative that guided us further to 
the selected investigation site, 
5. Inclusion in the team of one Commune veterinarian from the local veterinary 
clinic (most capillary penetration of the GOVS in the field). 
 
The cold chain for virological samples was assured by means of a liquid nitrogen 
container rented from the Al Fayyum veterinary services. It was refilled in each 
Governorate. 
 
The cold chain for sera was assured by means of a cold box with ice packs that were 
frozen overnight. Sera were also stored in deep freezers at the hotels were we slept.  
 
At the time of writing the report, the samples which will be analysed at the FAO 
Reference Laboratory in Padova (IZSVeVe), are still in Cairo, stored in liquid nitrogen. 
The company which will be in charge of their shipment to Italy has been now selected. 
 
 
5 – Activities carried out for scientific components of the mission 
 
5.1 – Methods 
 
Selection of the sites and investigations 
 
Investigation sites were selected among the list of the outbreaks occurred since the 1st of 
December 2007. Three Governorates, and in each Governorate, one village experiencing 
a recent outbreak have been selected. Moreover, farms and markets located in the vicinity 
of the infected villages were also investigated since it was supposed that they played a 
role in the spread of the infection. 
 
It soon appeared that the case/control pattern was impossible to be kept throughout the 
country, but that only a few sites could be considered negative controls. 
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The requisite that we set to characterise a negative site was that it had never been infected 
(officially) since the start of the Egyptian epidemic. This condition was to rule out false 
negative sites as controls. 
 
After a rapid appraisal of the field situation it was aknowledged that there was no room 
for finding out a sound negative control site in the vicinity of notified outbreaks. We only 
could identify a couple of convenient areas in the country that were consistent with the 
state of negativity based on information gathered and personal communications received. 
 
Two main amendments to the study protocol were necessary in order to proceed further: 
 
1. the scale of the negative control and of the positive case had to be reconsidered 
and was set bigger than villages. Sites that were representative of the local 
conditions included the following peculiar components: village chickens (balcony 
chickens, roof top poultry, in house room poultry, backyards), commercial farms, 
wet markets and possibly hatcheries. Outbreaks are likely to be featured by the 
persistent circulation among the components of this single unit. 
It was possible to find Districts fully endemic and only a few defined District that 
hadn’t ever been reported as infected. In endemic areas no sharp borderline could 
be drawn to separate ascertained infected  sites from non ascertained supposedly 
non infected ones. Reliable uninfected sites realistically corresponded only to 
whole District areas whose negativity was substantiated by negative output of 
surveillance campaigns. 
 
2. the number of the negative control and of the positive cases was changed with an 
imbalanced number of cases (three) against controls (one). It was not possible to 
find negative controls in the vicinity of positive cases or that were just easily 
accessible the investigation. 
 
Finally we proceeded with the investigation of three case sites and one control site. The 
control was located southern of Cairo in Al Fayyum Governorate (upper Egypt). The 
positive cases were located one in the Al Fayyum Governorate and two in the peculiar 
highly anthropized and densely poultry populated Nile Delta agro-ecosystem. 
 
Two different agro-ecological zones were thus addressed by our investigation. 
 
 
Administering of questionnaires 
 
In each selected site, a standardised questionnaire was used to collect extensive 
information on outbreak patterns and H5N1 HPAI subtype introduction, persistence, 
dissemination and risk factors. In villages, people in charge of rearing poultry were 
gathered to be interviewed. In farms, the owner has been asked. 
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Sampling procedure 
 
In control and outbreak investigation sites, biological samples have been collected from a 
sample of poultry. 
 
 
 Sample size estimation 
 
The study protocol envisaged that the number of samples to be collected would have 
allowed to detect H5N1 HPAIV subtype circulation in each site with a 95% confidence 
(given a 94% sensitivity and 98.4% specificity for the diagnostic test - PCR) and given a 
minimum expected prevalence of 5%.  
 
The following comments to the sampling scheme implemented must be done: 
 
1. The expected prevalence of virus circulation could have been less than 5% given 
that poultry were vaccinated and the shedding is expected to be drastically 
reduced, 
2. It was difficult to identify separate poultry population upon which to apply the 
sample calculation procedure since many sites had quite undefined boundaries, 
3. When the poultry population was estimated with an acceptable accuracy we had 
sometimes problems for accessing birds for sampling and also logistical issues 
have sometimes limited the number of collected samples under the calculated 
threshold. In conclusion we can report that the sampling was opportunistic as we 
sampled poultry that owners brought to us. 
 
Serological investigations for H5N1 AIV subtype, in the absence of a DIVA strategy of 
vaccination lost their appeal as a diagnostic tool and a critical approach in the evaluation 
of results is suggested. 
 
 
Sampling for the detection of avian influenza virus 
 
Tracheal swabs and cloacal swabs have been collected from selected birds to detect the eventual presence of AI virus. The objective is 
to test the hypothesis that HPAI virus might be circulating while undetected. Tracheal and cloacal swabs will also be tested for the 
presence of Newcastle Disease virus because of the high similarity of clinical signs for these two diseases. 
 
Once the swabs have been collected, they were placed in cryotubes containing the transport medium for influenza viruses (composed 
by a buffer, antibiotics, antifungal and glycerol). Cryotubes were stored in a cold box during daily fieldwork before being placed in 
liquid nitrogen until they have been sent to laboratories in charge of the analysis. When it was possible, samples have been duplicated 
(two tracheal swabs and two cloacal swabs collected from the same bird) in order to provide one set of samples to the FAO reference 
laboratory for Avian Influenza in Padova and another set of samples to the National Reference Laboratory. When it was not possible 
to duplicate them, the samples were destined to the FAO reference laboratory only. Swab samples sent to IZSVeVe will be pooled and 
tested by PCR for type A avian influenza and PCR for Newcastle disease. If one pool is PCR-positive, then samples will be analysed 
separately with subsequent isolation and typing for PCR-positive individual samples. 
 
 
Sampling for the detection of antibodies against avian influenza virus 
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Blood samples have also been collected from selected birds. The objective posed by the 
project was to detect the eventual circulation of antibodies against AIV virus, especially 
of the H5 and H7 subtypes, and Newcastle Disease virus. Given that poultry is routinely 
vaccinated against H5 AIV subtype, serological results will need to be crossed with 
information on the vaccination status of each bird.  
According to our findings we recorded that the 75,1% of the poultry sampled were 
vaccinated at least one time. This information was asked to poultry owners which had no 
documentary evidence. We are inclined to consider that the state of unvaccinated poultry 
is quite unreliable since many times the local veterinarians which joined us in the 
investigation attracted villagers offering free vaccination. On the other side villagers 
showed to appreciate very much vaccination and probably declared the unvaccinated 
status to get an additional vaccine shot. As a consequence a critical approach is suggested 
for the interpretation of sera that are eventually positive and recorded as originated from 
unvaccinated poultry. 
 
The sampling methodology  envisaged the use of syringes. Blood was disposed  in Eppendorf tubes. At the end of daily fieldwork 
those blood samples that didn’t clot properly producing a sufficient amount of serum were centrifuged. Sera were stored in a deep 
freezer at -20°C. They will be tested by HI for the detection of antibodies against H5, H7 and H9 Avian Influenza Viruses and against 
Newcastle Disease viruses. 
 
 
 
 
5.2 – Results of field epidemiological investigation 
 
We selected one Governorate in Upper Egypt, Al Fayyum, and two Governorates in the 
Nile delta, Sharkia and Gharbia. Since it was not possible to identify a reliable control 
site in the Nile Delta, we investigated only one control area located in Al Fayyum 
Governorate (see Table 1, Figure 1 to 6). 
 
Table 1: Results of field epidemiological investigation 
St: Status 
I-1: Unit having experienced an outbreak in the last four months 
I-2: Unit located in an infected area, where outbreaks have been notified 
C: Control unit 
 
Date Governorate District Site Unit St GPS coordinates 
08/03 Al Fayyum Senoors Abunaoura Village I-1 N29.41032, E030.80351 
08/03 Al Fayyum Senoors Abunaoura Farm I-2 N29.40980, E030.80426 
08/03 Al Fayyum Senoors Tersa Market I-2 N29.42048, E030.82172 
11/03 Al Fayyum Yusif Al-Sedik Shawashna Village C N29.37325, E030.61025 
11/03 Al Fayyum Yusif Al-Sedik Shawashna Farm C N29.37070, E030.6135 
11/03 Al Fayyum Yusif Al-Sedik El Rawashdia Village C N29.39335, E030.60692 
11/03 Al Fayyum Yusif Al-Sedik El Rawashdia Farm C N29.39716, E030.62095 
13/03 Sharkia Belbis Al Saadat Village I-1 N30.45629, E031.61982 
13/03 Sharkia Belbis Al Saadat Farm I-1 N30.46155, E031.62951 
13/03 Sharkia Belbis Kafr Ayoub Farm I-1 N30.44486, E031.59693 
13/03 Sharkia Belbis Ramses road Farm I-1 N30.40275, E031.64393 
13/03 Sharkia Belbis Ramadan road Farm I-1 N30.34040, E031.61381 
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13/03 Sharkia Belbis Ramadan road Farm I-2 N30.34035, E031.60856 
13/03 Sharkia Belbis Al Matareen Farm I-1 N30.41275, E031.64903 
15/03 Sharkia Belbis Belbis Market I-2 N30.42038, E031.56079 
18/03 Gharbia Tanta Berma Hatchery I-2 N30.83933, E031.91706 
17/03 Gharbia Al Mahala Monshaet El 
Omaraa, Mahallat 
Mohsen 
Village I-1 N31.02773, E031.17540 
18/03 Gharbia Tanta Tanta Market I-2 N30.78412, E031.00466 
18/03 Gharbia Tanta Berma Hatchery I-2 N30.83933, E031.91706 
19/03 Gharbia Al Mahala Sendes Farm I-2 N31.02881, E031.01734 
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Figure 1: Map of Egypt with visited Governorates 
In Blue: water bodies 
In Yellow: boundaries 
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Figure 2: Map of Al Fayyum Governorate with visited sites 
In Blue: water bodies 
In red: visited site with a notified outbreak in the last 4 months 
In orange: visited site located in an infected area 
In green: visited site located in a non-infected area 
I: Investigations, Q: Questionnaire, C: Sampling & Questionnaire 
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Figure 3: Map of Senoors District (Al Fayyum Governorate) with visited sites 
In Blue: water bodies 
In red: visited site with a notified outbreak in the last 4 months 
In orange: visited site located in an infected area 
I: Investigations, Q: Questionnaire, C: Sampling & Questionnaire 
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Figure 4: Map of Yusif Al-Sedik (Al Fayyum Governorate) with visited sites 
In Blue: water bodies 
In green: visited site located in a non-infected area 
Q: Questionnaire, C: Sampling & Questionnaire 
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Figure 5: Map of Belbis District (Sharkia Governorate) with visited sites 
In Blue: water bodies 
In red: visited site with a notified outbreak in the last 4 months 
In orange: visited site located in an infected area 
I: Investigations, S: Sampling, Q: Questionnaire, C: Sampling & Questionnaire 
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Figure 6: Map of Gharbia Governorate with visited sites 
In Blue: water bodies 
In red: visited site with a notified outbreak in the last 4 months 
In orange: visited site located in an infected area 
I: Investigations, Q: Questionnaire, C: Sampling & Questionnaire 
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5.3 – Results of questionnaires filling 
 
Twelve questionnaires were administered in two control villages, two control farms, three 
villages and two farms having experienced also an infection in the last four months, two 
farms close to recently infected villages, and in one traditional hatchery. 
 
Table 2: Results of questionnaires filling 
I-1: Unit having experienced an outbreak in the last four months 
I-2: Unit located in an infected area, where outbreaks have been notified 
C: Control unit 
 
Date Governorate District Site Unit St GPS coordinates 
09/03 Al Fayyum Senoors Abunaoura Village I-1 N29.41032, E030.80351 
09/03 Al Fayyum Senoors Abunaoura Farm I-2 N29.40980, E030.80426 
11/03 Al Fayyum Yusif Al-Sedik Shawashna Village C N29.37325, E030.61025 
11/03 Al Fayyum Yusif Al-Sedik Shawashna Farm C N29.37070, E030.6135 
11/03 Al Fayyum Yusif Al-Sedik El Rawashdia Farm C N29.39716, E030.62095 
12/03 Al Fayyum Yusif Al-Sedik El Rawashdia Village C N29.39335, E030.60692 
13/03 Sharkia Belbis Kafr Ayoub Farm I-1 N30.44486, E031.59693 
15/03 Sharkia Belbis Al Saadat Village I-1 N30.45629, E031.61982 
16/03 Sharkia Belbis Ramadan road Farm I-1 N30.34040, E031.61381 
18/03 Gharbia Tanta Berma Hatchery I-2 N30.83933, E031.91706 
19/03 Gharbia Al Mahala Monshaet El 
Omaraa, Mahallat 
Mohsen 
Village I-1 N31.02773, E031.17540 
19/03 Gharbia Al Mahala Sendes Farm I-2 N31.02881, E031.01734 
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5.4 – Results of sample collection 
 
Three hundred and two birds were sampled from four villages (three case and two control 
sites), and two farms (case sites) (See Table 3). In Backyard, according to the estimated 
population size, we mainly sampled chickens and ducks. 
 
Table 3: Results of sample collection 
I-1: Unit having experienced an outbreak in the last four months 
I-2: Unit located in an infected area, where outbreaks are regularly notified 
C: Control unit 
N: population size 
n: sample size 
S: Species; LC = local Chicken; BL = Broiler; LA = Layer; BR = Breeder; DU = Ducks; TU = Turkeys; PI 
= Pigeon; MU = Muscovy 
 
Date Site Unit Status S N n GPS coordinates 
LC 500 20 
GO 100 5 
DU 200 9 
10/03 Abunaoura Village I-1 
TU rare 2 
N29.41032, E030.80351 
LC 20.000 16 
GO 10.000 4 
DU 5-10.000 3 
TU 500 0 
11/03 Shawashna Village C 
PI 2000 0 
N29.37325, E030.61025 
LC 1.500-1.000 36 
GO 100 0 
DU 1.500-1.000 3 
TU 20 0 
12/03 El Rawashdia Village C 
PI 700 1 
N29.39335, E030.60692 
LC 4.000 21 
LA - 4 
GO 1.000 2 
DU 2.500 23 
MU - 2 
15/03 Al Saadat Village I-1 
PI 300 3 
N30.45629, E031.61982 
16/03 Ramadan road Farm I-2 LA 12.000 40 N30.34035, E031.60856 
LC 1.750 31 
GO 500 2 
DU 1.500 42 
TU 100 0 
19/03 Monshaet El Omaraa, 
Mahallat Mohsen 
Village I-1 
PI 300 0 
N31.02773, E031.17540 
N31.02881, E031.01734 
19/03 Sendes Farm I-2 DU 2000 33 N31.02881, E031.01734 
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Figure 7: Proportion of sampled poultry types in backyard 
The proportions are expressed in percentage 
LC = local Chicken; BL = Broiler; LA = Layer; BR = Breeder; DU = Ducks; TU = Turkeys; PI = Pigeon; 
MU = Muscovy 
 
LC, 54.1
LA, 1.7
DU, 34.9 GO, 5.7
MU, 0.9
TU, 0.9
PI, 1.8
LC
LA
DU
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6 – Difficulties encountered 
 
In order to minimize the delays due to the late receipt of our sampling equipment, that we 
have finally picked up on 13 March, we have started the fieldwork before getting this 
equipment. We had thus to find needed material for sampling in the first visited sites, 
what was time consuming.  This issue did not allow us to collect as many samples as we 
planned. 
 
Depending on the sampling locations, some poultry owners have been reluctant to make 
their poultry available. When an outbreak is identified, veterinary services cull out 
infected poultry. Since in this case owners rarely get compensations, they were afraid of 
us to find an infected bird among theirs. Therefore, we encountered sometimes 
foursquare refusal from backyard/farm owners who did not allow us to sample their 
poultry. In some other situations, owners allowed us to sample their poultry, but we were 
limited not to collect duplicated samples. In another case, a farmer did not want us to take 
blood from his ducks. 
 
Administering the questionnaire designed for village took between 1.30 and 2 hours even 
asking only the main information required, that was often too long for interviewed 
people, mainly women who had generally other tasks to do. Moreover, some questions, as 
assessing the number of poultry in the village, the mortality and morbidity rate, were 
difficult for them to answer. The attending of people belonging to local veterinary 
services on administering of questionnaires have likely biased some answers, notably 
related to biosecurity. 
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7 – Recommendations and conclusion 
 
More investigations would be necessary. Scaling down at village level is relatively easy 
especially with the assistance of GOVS from central to local level but village people are 
often scared. It is suggested that other epidemiological studies envisaging sampling are 
careful in approaching poor poultry owners in order to enhance good participation. The 
issue of compensating poultry owners is important but has to be addressed with a good 
methodology since it could create competitions between compensated persons.  
 
The agro-ecosystem of Egypt is quite unique when compared with other African 
countries. Villages are large and with undefined boundaries, this should be considered 
when studying Avian Influenza in Egypt. 
 
Commercial farms are intermingled with the informal poultry rearing sector and should 
equally be investigated. 
 
Middle men are quite mobile moving for hundreds of  kilometres and are likely to be one 
of the most important risk factors. They are able to adapt to different market conditions 
and restrictions in a short time to find customers. 
 
In the delta Governorates pigeons are reared under a peculiar management in so called 
“pigeon towers” that are scattered all around and are particularly difficult to be 
investigated. A special care should be put on them in next studies since it seems they 
received scarce attention from existing epidemiological studies 
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Annex 1 – List and contact information of persons encountered during the field mission 
 
Name Institution Occupation Address Phone Email 
Dr. Rob C. de 
Rooij 
FAO Team Leader 
ECTAD 
Cairo 0020 10 0298438 rob.derooij@fao.org 
Toni Jamil Ettel FAO Program 
Operations Officer 
Cairo 0020100069738 toni.ettel@fao.org 
Mohamed El- 
Talbany 
FAO Logistician Cairo 0020101772186 mohamed.eltalbany@fao.org 
Prof. Dr. Hamed 
Samaha 
GOVS Chairman of 
GOVS 
Cairo 0020122295135  
Dr. Fotouah 
Darwish 
GOVS Head of preventive 
medicine 
Cairo 0020120220591  
Dr Ibrahim El 
Bendary 
GOVS General Director of 
Preventive 
Medicine  
Cairo 0020163725533  
Dr Mona Ali National reference 
Laboratory 
Head Cairo 02023380121 
02023370958 
02023352897 
monaaly4@hotmail.com 
Dr.Mohammed 
Abd-Elgawad 
Al-Fayyum  Local 
veterinary services
Head of local vet. 
Services 
Fayoum 0020106164908  
Dr.Eetedal Ahmed 
 
Al-Fayyum  Local 
veterinary services
Manager of Poultry 
Diseases 
Fayoum 0020106164908  
Dr Mohammad 
Batee 
Al- Fayyum Local 
veterinary services
Veterinary 
Epidemiologist 
Fayoum 0020109010120 Mohamad.batee@yahoo.com
Dr Tolba Senoors District Veterinarian Tersa 0020106164908  
M Khalid Senoors District Farmer Abunaoura   
Dr. Abd-Elrahman Yusif Al-Sedik 
District  
Manager of local 
veterinary District 
Fayoum 0020106164908  
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Abd El Badea 
Mahmoud 
 
Yusif Al-Sedik 
District 
Farmer Shawashna 0020106164908  
Mohamed Abd El 
Khalik 
Yusif Al-Sedik 
District 
Farmer El Rawashdia 0020106164908  
Dr. Attia  Ali Al-Sharkya  Local 
veterinary services
Head of local vet. 
services 
Al-Sharkya   
(Zagazig) 
0020108022871  
Dr Ashraf Tawfik Al-Sharkya Local 
veterinary services
Veterinarian Zagazig 0020103081494  
Dr Moataz Al-Sharkya Local 
veterinary services
Veterinarian Zagazig 0020125545271  
Dr Georges Al-Sharkya Local 
veterinary services
Veterinarian Zagazig 0020108022871  
Dr Hassan Belbis District 
veterinary services
Veterinarian Belbis 0020108022871  
Abo-Eisa 
Mohamed Said 
Ahmed 
Belbis District 
veterinary services
Farmer Kafr Ayoub   
Ali Hassan Belbis District 
veterinary services
Farmer 10th of Ramadan  
Road 
  
Dr Ahmed Al-
Saieed 
Al-Gharbya Local 
veterinary services
Head of local vet. 
services 
Tanta 0020106057750  
Dr Alaa Khater Al Gharbya Local 
veterinary services
Veterinarian Tanta 0020125519934 kalaa61@yahoo.com 
Dr Hend Elshaikh Al Gharbya Local 
veterinary services
Veterinarian Tanta 0020109762583 hendelshaikh@yahoo.com 
Dr Abeer Ibrahem Al Gharbya Local 
veterinary services
Veterinarian Tanta 0020106562484 abeeribrahem77@yahoo.com
Dr.Baher Ahmed Al Gharbya Local 
veterinary services
Manager of poultry 
diseases 
Tanta 0020109686949  
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Dr. Hesham 
Elmandoh 
Al Gharbya Local 
veterinary services
Veterinarian Tanta 0020106057750  
Adel Samy  Farmer Sendes   
Dr.Abd-Elfattah Berma Local  
veterinary services
Veterinarian Berma 0020106057750  
Dr.Moheb 
Mohammed 
El-Mahala El- 
Cobra vet. District 
Manager of El-
Mahala El- Cobra 
vet. District 
El-Mahala El- 
Cobra 
 
0020106057750  
EPIAAF survey Midterm report. Annex 9 
 178
Annex 2 – Pictures 
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Annex 10: Synthetic field mission report for Niger 
 
Rapport de mission  
Projet EPIAAF 
 
Mission d’enquête épidémiologique et de prélèvement 
d’échantillons biologiques au Niger dans le cadre de 
l’étude EPIAAF (LoA FAO PR 37212) 
du 14 mars au 4 avril 2008 
 
Dr. Barbara Häsler (RVC) & Dr. Eric Etter (CIRAD-EMVT) 
 
 
CIRAD-EMVT       RVC 
Campus de Baillarguet     Hawkshead Lane North Mymms,  
34 Montpellier       Hatfield 
FRANCE        Hertfordshire AL9 7TA, UK 
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RESUME 
 
Cette mission s’inscrit dans le cadre de l’étude EPIAAF (EPidémiologie de 
l’Influenza Aviaire en Afrique) qui vise à améliorer la compréhension de 
l'épidémiologie de l’IAHP en Afrique en évaluant les facteurs de risque liés à 
l'introduction, la diffusion et la persistance des épidémies d’IAHP dans sept 
pays infectés (Burkina Faso, Cameroun, Egypte, Côte d'Ivoire, Niger, Nigeria 
et Soudan). La mission a été conduite du 14 mars au 04 avril 2008 au Niger 
par le Dr Ibrahim BANGANA, consultant national du projet EPIAAF, le Dr Eric 
ETTER du CIRAD, et le Dr Barbara HÄSLER du RVC, en collaboration avec le 
Dr Djibo GAMATIE du laboratoire central vétérinaire et les agents des 
Services Vétérinaires. Les objectifs de la mission étaient de fournir une 
description standardisée de la situation et des caractéristiques 
épidémiologiques des foyers d’IAHP au Niger et d’évaluer les facteurs de 
risque liés à l'introduction et la diffusion de l’IAHP au Niger. La mission s’est 
déroulée de façon optimale malgré les distances à parcourir et les conditions 
climatiques parfois extrêmes (52°C le midi). Ce bon déroulement est le fait 
d’une bonne sensibilisation préalable des éleveurs par le consultant national 
en collaboration avec les directions locales des services vétérinaires ainsi que 
d’une bonne collaboration au niveau de l’équipe sur le terrain. Un total de sept 
sites ont été enquêtés (Boko Mai Gao, Dan Abdallah, Magaria, quartier Kitari, 
Dan Bardé, Malamaoua, Angoual Magé, Boulboulao), sept questionnaires 
remplis (trois correspondant à des foyers anciennement infectés, quatre à des 
contrôles non infectés), et 685 oiseaux prélevés. Il faut cependant noter de 
nombreuses difficultés concernant l’envoi des prélèvements à Padova par 
DHL, ce qui a failli mettre à mal l’ensemble du travail effectué. Quelques 
résultats des investigations et recommandations sont brièvement présentés en 
attendant la rédaction du rapport complet d’enquête qui sera inclus dans le 
rapport d’activités des six premiers mois du projet EPIAAF. 
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LISTE DES ACRONYMES 
 
CIRAD  Centre de Coopération Internationale en Recherche Agronomique 
pour le Développement 
 
CIRAD-EMVT  Département d'Élevage et de Médecine Vétérinaire (Tropicale) du 
CIRAD 
  
EPIAAF EPidémiologie de l’Influenza Aviaire en Afrique  
 
FAO Food and Agriculture Organisation of the United Nations 
(Organisation des Nations Unies pour l'Alimentation et 
l'Agriculture) 
 
IAHP Influenza Aviaire Hautement Pathogene 
 
IZSVe Istituto Zooprofiláttico Sperimentale delle Venezie 
 
LABOCEL Laboratoire central de l’élevage 
 
OIE Office International des Epizooties 
 
RVC Royal Veterinary College 
 
UNICEF United Nations Children’s Fund 
 
 
Liste des personnes rencontrées : 
 
 
• Dr Ibrahim Bangana : Consultant national pour la FAO 
• Dr Seini Aboubacar : Directeur de la Santé Animale et Délégué OIE (Ministère 
des Ressources Animales en charge de l’Elevage) 
• Dr Gamatié Djibo : Responsable diagnostique (Laboratoire Vétérinaire 
National) 
• Dr Atté Issa : Directeur régional des Services Vétérinaires de Maradi 
• M. Souleima Zakari : Directeur départemental des Services Vétérinaires de 
Madarounfa 
• Directeur régional des Services Vétérinaires de Zinder 
• M. Mamadou Tandja Sidibe : Directeur départemental des Services 
Vétérinaires de Magaria 
• Dr Amadou H. Saley : Assistant Représentant de la FAO au Niger 
• Dr Meikano Issoufou : Directeur du Laboratoire National Vétérinaire 
EPIAAF survey Midterm report. Annex 10 
   
   
 
185
• Dr BAARE Amadou, Secrétaire Général du Ministère des Ressources Animales;  
• Messieurs les secrétaires Généraux des gouvernorats de Maradi et Zinder, 
Présidents des comités régionaux de lutte contre la Grippe Aviaire; 
• Monsieur le Préfet du département de Madarounfa, président du comité 
départemental de lutte contre la grippe Aviaire;  
• Monsieur le Maire de Magaria, président du Comité Communal de lutte contre 
la Grippe Aviaire 
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Déroulement de la mission 
 Vendredi 14 mars 2008 
Arrivée à l’aéroport des experts internationaux, transfert à l’hôtel Ténéré de 
Niamey 
 
Samedi 15 mars 2008 
Etablissement des visas 
Récupération de l’argent CIRAD de la mission à la BIA 
Entretien avec le Dr Seini Aboubacar Directeur de la Santé Animale et Délégué 
OIE (Ministère des Ressources Animales en charge de l’Elevage) 
Entretien avec le Dr Gamatié Djibo responsable diagnostique (Laboratoire 
Vétérinaire National) 
Contrôle et vérification du matériel réfrigéré et non réfrigéré expédié par le Cirad 
Achat du matériel manquant 
 Récupération de la bonbonne d’azote liquide vide 
 
Dimanche 16 mars 2008 
 
 Remplissage de la bonbonne d’azote liquide 
 Récupération du matériel au Laboratoire Vétérinaire 
 Départ pour Maradi 
 Entretien avec le Dr Atté Issa responsable régional des Services Vétérinaires 
 Entreposage du matériel le nécessitant au frigo et congélateur 
 
Lundi 17 mars 2008 
 
 Achat du savon 
 Visite de courtoisie chez le gouverneur de la région de Maradi 
 Déplacement à Madarounfa 
Entretien avec le directeur départemental des Services Vétérinaires M. Souleima 
Zakari 
 Visite de courtoisie chez le préfet du département de Madarounfa 
 Déplacement à Boko Maï Gao : enquête 1 
 Retour à Maradi 
 Préparation de la mission prélèvements du lendemain 
 
Mardi 18 mars 2008 
 
 Prélèvements à Boko Maï Gao 
 Traitement et stockage des prélèvements à Maradi 
 
Mercredi 19 mars 2008 
 
Visite de courtoisie au chef traditionnel de la communauté locale (département de 
Madarounfa) 
Déplacement au village de Dan Abdallah : enquête 2 
 Préparation de la mission prélèvements du lendemain 
 
 
Jeudi 20 mars 2008 
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Prélèvements à Dan Abdallah  
 Traitement et stockage des prélèvements à Maradi 
 
Vendredi 21 mars 2008 
 Déplacement sur Zinder 
 Entreposage du matériel le nécessitant au frigo et congélateur 
 Entretien avec le directeur régional des Services Vétérinaires 
 Visite de courtoisie au secrétaire général du gouverneur de la région de Zinder 
 Préparation de la mission prélèvements du surlendemain 
 
Samedi 22 mars 2008 
 Déplacement à Magaria 
 Entretien avec M. Mamadou Tandja Sidibe directeur départemental des Services 
Vétérinaires 
 Visite de courtoisie au maire de Magaria 
 Quartier Kitari : enquête 3 
 Achat des savons 
 
Dimanche 23 mars 2008 
 Prélèvements à Kitari 
 Traitement et stockage des prélèvements à Zinder 
 
Lundi 24 mars 2008 
 Déplacement au village de Dan Bardé : enquête 4 
 Achat des savons 
Préparation de la mission prélèvements du lendemain 
 
Mardi 25 mars 2008 
 Prélèvements à Dan Bardé 
 Traitement et stockage des prélèvements à Zinder 
 
Mercredi 26 mars 2008 
 Déplacement à Malamaouoa : enquête 5 
 Achat des savons 
Préparation de la mission prélèvements du lendemain 
 
Jeudi 27 mars 2008 
 Prélèvements à Malamaoua 
 Traitement et stockage des prélèvements à Zinder 
 
Vendredi 28 mars 2008 
 Déplacement à Angoual Magé : enquête 6 
 Déplacement à Boulboulaou : enquête 7 
 Achat des savons 
Préparation de la mission prélèvements du lendemain 
 
 
 
 
Samedi 29 mars 2008 
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 Prélèvements à Angoual Magé 
 Prélèvements à Boulboulaou 
 Traitement et stockage des prélèvements à Zinder 
 
Dimanche 30 mars 2008 
 Retour sur Niamey 
 Vidange de la bonbonne d’azote 
Stockage des prélèvements écouvillonnages dans le congélateur  (- 70°C) du 
Laboratoire National Vétérinaire et des sérums au réfrigérateur 
 
Lundi 31 mars 2008 
 Entretien avec le Dr Amadou H. Saley Assistant Représentant de la Fao au Niger 
 Compte rendu de mission au Dr Seini Aboubacar 
 Remise de la bonbonne d’azote liquide à l’IRI 
Téléchargement de la base de données et explication de son fonctionnement 
avec le consultant national 
Contact avec la délégation Cirad du Burkina Faso pour l’achat et l’acheminement 
de la carboglace sur Niamey 
 
Mardi 01 avril 2008 
 Règlement des affaires financières avec la représentation de la FAO au Niger 
Règlement de la préparation de l’acheminement de la carboglace du Burkina au 
Niger (autorisations – location de voiture – chauffeur – glacières) 
Rédaction du rapport de mission 
 
Mercredi 02 avril 2008 
 Envoi du chauffeur pour la carboglace 
 Contact avec le représentant local de Biologistics pour l’envoi des prélèvements 
 Préparation de l’envoi des prélèvements 
 Rédaction du rapport de mission 
 
Jeudi 03 avril 2008  
          Contact avec DHL ; mise en conformité des papiers d’expédition 
          Réception et stockage de la carboglace 
 
Vendredi 04 avril 2008 ? 
 Retour chez DHL pour essayer d’activer l’envoi ; problème avec DHL ; envoi       
reporté 
Départ 
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Contexte 
 
Le but de l’étude EPIAAF (EPidémiologie de l’Influenza Aviaire en Afrique) est 
d'améliorer la compréhension de l'épidémiologie de l’IAHP en Afrique en évaluant les 
facteurs de risque liés à l'introduction, la diffusion et la persistance des épidémies 
d’IAHP dans sept pays infectés  (Burkina Faso,  Cameroun,  Egypte,  Côte d'Ivoire,  
Niger,  Nigéria   et Soudan). 
 
 
Objectifs 
 
- Fournir une description standardisée de la situation et des caractéristiques 
épidémiologiques des foyers d’IAHP au Niger 
- Evaluer les facteurs de risque liés à l'introduction, la diffusion et la persistance 
de l’IAHP au Niger 
 
 
Activités concernant la préparation et le déroulement logistique de la mission 
 
Le consultant national, le Dr Bangana s’est occupé de la réception du matériel 
non réfrigéré et réfrigéré servant à l’étude qui est arrivé respectivement le 06 et le 09 
mars. Ce matériel a été stocké au laboratoire central de l’élevage (LABOCEL). 
Le Dr Bangana a également effectué une mission préparatoire afin d’avertir 
les autorités et de sensibiliser les populations. Celle-ci s’est déroulée du 27 Février 
au 06 mars 2008. Elle a permis également de choisir les villages témoins où ont été 
effectués les prélèvements lors de la mission d’échantillonnage et d’enquête. Le 
contact a été établi avec les services vétérinaires locaux afin que toute la logistique 
pour la mission de prélèvement soit assurée. Ainsi les accompagnateurs locaux 
(agents des services vétérinaires) ont été choisis, et les lieux de stockage et de 
travail (centrifugation, mise en lots…) ont été déterminés. 
 
 
Activités concernant le déroulement scientifique de la mission 
Protocole 
 
Les sites d’enquête correspondent aux foyers d’IAHP du Niger et aux sites 
témoins non infectés déterminés de façon aléatoire lors de la mission de 
sensibilisation. Dans chaque site d’enquête, le questionnaire standardisé a été utilisé 
pour rassembler les informations sur les caractéristiques épidémiologiques des 
foyers et sur les facteurs de risque liés à l’introduction, la persistance et la diffusion  
de la maladie. 
 
De plus, dans chaque site d’enquête, des échantillons biologiques ont été 
récoltés à partir d’un échantillon aléatoire de volailles de basse-cour. Les autres 
strates : fermes commerciales et semi-commerciales n’étaient pas représentées sur 
les lieux d’enquêtes. Les marchés n’ont pas été retenus non plus du fait  des 
problèmes liés à la détermination de l’origine des volailles et le risque de 
prélèvements d’animaux hors zone d’intérêt et du manque de temps.   
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Sur chaque animal des écouvillons trachéaux et des écouvillons cloacaux ont été 
collectés afin de détecter la présence éventuelle de virus de l’influenza aviaire. Des 
échantillons de sang ont également été collectés sur chaque oiseau.  
 
Le nombre de volailles à prélever a été calculé à partir de la base des 
données fournies lors de la réunion préparatoire de Bamako. Ainsi pour chacun des 
6 sites retenus entre 100 et 150 animaux ont été prélevés. 
 
Tous les échantillons ont été dupliqués (deux écouvillons trachéaux et deux 
écouvillons cloacaux récoltés sur le même oiseau ; sang centrifugé et sérum 
aliquoté) afin de fournir un jeu d'échantillons au laboratoire de référence de la FAO 
pour la grippe aviaire à Padoue (IZSVe Venezzie à Padova) et un autre jeu 
d'échantillons au laboratoire national de diagnostic vétérinaire. 
 
Conformément aux indications de maintien de la chaîne du froid de manière 
appropriée pendant la collecte et le transport des échantillons, les cryotubes 
contenant le milieu de transport pour le virus IAHP ont été maintenus à + 4°C  (au 
moyen de réfrigérateurs et de glacières contenant des icepacks) jusqu’à ce que les 
écouvillons trachéaux et cloacaux soient collectés. Une fois les écouvillons récoltés, 
les cryotubes ont été stockés dans des containers à azote liquide jusqu'à ce qu'ils 
aient été transportés au laboratoire national de diagnostic vétérinaire. En attendant 
l’envoi d’une part des aliquots  à l’IZSVe Venezzie à Padova, les cryotubes ont été 
conservés dans un congélateur à -70°C.  
 
Méthodes 
 
La mission de terrain pour la collecte d’informations et d’échantillons 
biologiques dans les sites cas et témoins s’est déroulée du 16 au 30 Mars 2008. 
Deux zones d'investigation ont été sélectionnées où l'irruption de cas a été 
précédemment décrite : la région de Maradi et la région de Zinder. Pour chaque cas 
ou village infecté, un village non-infecté a été sélectionné (contrôle). Les villages 
non-infectés ont été sélectionnés aléatoirement parmi les villages à la charge du 
même service vétérinaire situés dans un rayon de 10km autour du village infecté. 
 
Pour les enquêtes dans chaque site d'investigation, les habitants des villages 
sélectionnés ont été divisés en deux groupes en fonction du sexe. Les 
questionnaires standardisés ont été adressés aux hommes d'abord, puis aux 
femmes, ceci afin de pouvoir recouper et vérifier les informations sur les 
caractéristiques de l'épidémie, l'introduction du virus HPAI, ainsi que sur les 
pratiques locales pouvant déboucher sur des risques de persistance et de 
dissémination. 
 
Concernant les échantillons biologiques une liste des propriétaires avait été 
préalablement élaborée en collaboration avec les services vétérinaires locaux. Lors 
de notre venue, les villageois ont amené leurs animaux à l'endroit prévu au 
prélèvement, approximativement au centre du village. Dans tous les villages, toutes 
les volailles présentées ont été considérées pour la prise d'échantillons, sauf si trop 
petite ou trop jeune pour être échantillonnée de manière sûre. Pour chaque volaille 
apportée, les propriétaires ont reçu trois morceaux de savon. 
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Toutes les personnes manipulant les oiseaux ou les échantillons pendant le 
prélèvement portaient des lunettes, masques, gants et blouses pour se protéger. 
Pour chaque oiseau, deux écouvillonnages cloacaux et deux écouvillonnages 
trachéaux (à l'aide d'un coton-tige), ainsi qu'environ 1.5ml de sang ont été collectés. 
Les écouvillons ont été placés immédiatement dans un tube étanche contenant un 
milieu de conservation liquide. Tous les échantillons ont été conservés dans des 
glacières pour la durée du travail de terrain et du transport au service vétérinaire 
local ou tout le matériel de terrain était gardé. Par la suite, les écouvillons ont été 
emballés dans des bas de nylon, et puis stockés dans une bonbonne d’azote liquide 
à une température de - 196°C  jusqu'à leur conditionnement au laboratoire national à 
Niamey. Les échantillons de sang ont été centrifugés et le sérum transféré dans des 
tubes Eppendorf avant d'être conservé au réfrigérateur. 
 
 
Résultats de l’enquête épidémiologique 
 
En 2006 des cas de grippe aviaire étaient déclarés et combattus dans les 
villages suivants : Boko Mai Gao, Dan Bardé et le quartier Kitari de Magaria. Boko 
Mai Gao se situe dans le département de Madarounfa (région de Maradi), les autres 
villages se trouvent dans le département de Magaria (région de Zinder). Ces trois 
foyers furent les seuls dans tout le Niger. C’est pourquoi cette enquête s’est 
concentrée dans les départements de Madarounfa et de Magaria (Figure 1).   
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Départements:
15 Madarounfa
32 Magaria
Région         —— Région
------ Département         
 
 
Figure 1: Carte administrative du Niger (source : http://www.solidarites.org). 
 
Pour l’enquête trois villages témoins ont été sélectionnés aléatoirement. Ces 
villages ont rempli les conditions suivantes : aucun cas de grippe aviaire enregistré 
dans le village, situé dans un rayon de 10km autour du village infecté et à la charge 
du même service vétérinaire comme le lieu d’irruption. A la demande du maire de 
Magaria, un village supplémentaire a été inclus dans l’enquête. Ce village présentait 
une mortalité aviaire élevée depuis un certain temps. Les villages choisis sont listés 
sur le tableau 1.     
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Tableau 1: Liste des sites d’investigation sur la grippe aviaire au Niger 
Nom du site Catégorie Région Département Position GPS Altitude
Boko Mai Gao Cas Maradi Madarounfa N13.10947, 
E07.14863 
428m 
Dan Abdallah Témoin Maradi Madarounfa N13.09002, 
E07.19292 
417m 
Magaria, quartier 
Kitari 
Cas Zinder Magaria N13.00406, 
E08.91165  
384m 
Dan Bardé Cas Zinder Magaria N12.8855, 
E08.85417 
393m  
Malamaoua Témoin Zinder Magaria N12.91012, 
E08.76650 
396m  
Angoual Magé Témoin Zinder Magaria N12.90948, 
E08.97959 
382m  
Boulboulao Supplément Zinder Magaria N12.90169, 
E08.97027 
385m 
 
Tous les 7 villages se trouvent à une altitude comprise entre 380 et 430 
mètres au dessus du niveau de la mer. Ils sont situés au sud des départements près 
de la frontière avec le Nigeria où la grippe aviaire est endémique (Figure 2 et 3). 
Dans les villages de l’enquête, le commerce d’animaux et leurs produits avec le 
Nigeria est fréquent. Tous les villages interrogés ont des relations commerciales 
avec au moins un marché au Nigeria pour la vente et/ou l’achat d’oiseaux et de leurs 
produits.  
 
Pendant notre visite au début de la période de chaleur, l’environnement dans 
un rayon de 3km autour des villages était dominé par la zone broussailleuse. Cette 
zone est exploitée pendant la saison des pluies et les cultures suivants y sont 
retrouvées : mil, sorgho, niébé, arachide, sésame, mais, manioc, patates douces.  
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Figure 2: Carte sur la localisation des sites d’investigation dans la région de 
Maradi. 1) Village cas ‘Boko Mai Gao’, 2) Village témoin ‘Dan Abdallah’, —— 
route principale, —— frontière avec Nigeria.  
 
 
Figure 3: Carte sur la localisation des sites d’investigation dans la région de 
Zinder. 3) Quartier cas ‘Kitari’ de la commune urbaine de Magaria, 4) Village 
cas ‘Dan Bardé’, 5) Village témoin ‘Malamaoua’, 6) Village témoin ‘Angoual 
Magé’, 7) Village supplémentaire ‘Boulboulao’,  —— route principale, —— 
frontière avec Nigeria. 
 
Résultats des questionnaires  
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Sept questionnaires (un par village) ont été complétés. Dans les villages 1-6, 
l’enquête se déroulait comme suivant : nous nous sommes adressés d’abord aux 
hommes du village et nous avons essayé de recevoir des réponses à toutes les 
questions du questionnaire. Après l’enquête avec les hommes nous avons fait un 
tour de village pour relever des données GPS et explorer le village (le quartier) et les 
alentours. Pour l’enquête subséquente des femmes du village nous avons exclus les 
questions concernant les nombres d’habitants et d’animaux et les réseaux de contact 
et de commerce parce que nous avons constaté que seuls les hommes semblaient 
compétents pour ces sujets. En effet les femmes ne semblent pas investies dans les 
transactions commerciales des volailles, même si elles en sont les propriétaires. De 
plus, les femmes avaient moins de temps à disposition pour l’enquête car elles 
devaient s’occuper des travaux quotidiens. 
Le Dr. Ibrahim Bangana était notre traducteur pour toutes les interviews 
auxquelles assistaient des représentants des services vétérinaires et le dr. Djibo 
Gamatié.  
Pour gagner du temps l’enquête du village 7 fut effectuée par le responsable 
vétérinaire du département.       
 
La plupart des villages interrogés ont indiqué qu’ils ont bénéficié d’une 
campagne de sensibilisation sur la grippe aviaire entreprise par l`UNICEF. Le but de 
cette formation sur la grippe aviaire était la diffusion d'informations sur le virus et la 
promotion de pratiques hygiéniques et de biosécurité afin de protéger les villageois 
et la volaille contre la maladie. En outre, la campagne voulait sensibiliser les 
habitants sur le rôle qu'ils peuvent jouer pour réduire le risque de contracter le virus. 
Ceci a provoqué quelques problèmes pendant notre enquête, parce que quelques 
groupes - surtout les groupes de femmes - avaient tendance à nous donner des 
réponses de bonnes pratiques de biosécurité théorique plutôt que de nous décrire 
leurs pratiques réelles. Elles  répondaient de préférence ce qu`elles pensaient que 
nous voulions entendre, c`est à dire des informations qui leur avaient été présentées 
au cours de la campagne de sensibilisation de l`UNICEF. Ce comportement ne 
changeait pas même quand on leur expliquait expressément que notre visite n’était 
pas une visite de contrôle, mais une enquête scientifique sur l’épidémiologie de la 
grippe aviaire en Afrique.  
 
Plusieurs villages interrogés présentaient une morbidité et mortalité de volaille 
frappante. Les villageois pensent que c’est la pseudo-peste aviaire (maladie de 
Newcastle) qui décime fortement le nombre de volailles dans le village chaque année 
pendant la saison froide. 
 
Les programmes de vaccination n’existent pas en dehors de quelques 
interventions ponctuelles de la FAO suite aux foyers de grippe aviaire. Les villageois 
n’ont pas encore acquis le réflexe de vaccination de la volaille et les mesures de 
biosécurité sont généralement méconnues. Cependant, suite à la campagne de 
sensibilisation entreprise par l’UNICEF dans le cadre de l’exécution du plan de 
communication de lutte contre la grippe aviaire, les mesures d’hygiène et de 
biosécurité sont vulgarisées au sein de la population mais leur adoption n’est pas 
toujours effective.  
 
Collecte d’échantillons 
 Afin de suivre les recommandations en matière de taille d’échantillons 
nous avons choisi de faire un minimum de 60 poules par site. Cette taille 
d’échantillon permet d’affirmer en supposant l’utilisation d’un test parfait, que si au 
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moins un échantillon est positif alors la prévalence de l’IAHP dans la population 
échantillonnée est supérieure ou égale à 5%. Afin de compléter l’échantillonnage 
nous avons recherché à avoir au moins 100 échantillons par site toutes espèces 
confondues. En supposant une même réceptivité par espèce et un test ayant une 
sensibilité de 94% et une spécificité de 98.4%, cette taille d’échantillon permet de 
mettre en évidence si un échantillon au moins est positif, une prévalence apparente 
d’au moins 2.96% ce qui équivaut à une prévalence réelle d’au moins 1.47%. 
 
Tableau 2 : Nombre d’animaux prélevés par village et par espèce 
 Espèce 
Village canard dinde oie pigeon pintade poule Total 
Angoual Magé 35   10 1 59 105
Boko Maï Gao 10     115 125
Boulboulaou 11    10 14 35
Dan Abdallah 6    20 74 100
Dan Bardé 19   10 36 43 108
Kitari 14 2 2 7 7 75 107
Malamaoua 9   5  91 105
Total 104 2 2 32 74 471 685
 
 
Néanmoins à Dan Bardé, suite aux cas de grippe aviaire en 2006 la 
population, dans l’attente du lever des interdits de circulation des volailles autour du 
village (décret non abrogé en 2008), n’a pas reconstitué totalement son cheptel, c’est 
pourquoi il n’a pas été possible de prélever plus de 43 poules, il s’agissait de la 
quasi-totalité des animaux de cette espèce pouvant être prélevés. Il faut également 
noter le cas particulier du village de Boulboulaou qui a été rajouté durant la mission 
suite à des déclarations de mortalités importantes et suspectes. Ce village étant 
quasi sur le site du village d’Angoual Magé (1.6km), il n’a pas été jugé nécessaire de 
multiplier les prélèvements qui se sont d’ailleurs concentrés sur les animaux issus 
des élevages où des mortalités et de la morbidité avaient été observées. Le nombre 
d’animaux par village et par espèces sont donnés dans le tableau 2 et résumés dans 
la figure 4. 
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Adulte
Femelle
56%
Jeune
Femelle
12%
Adulte
Mâle
26%
Jeune
Mâle
6%
Figure 4 : Répartition par région et par village des animaux prélevés 
 
 
L’analyse des sexes et des âges a permis de mettre en évidence qu’une 
majorité d’adultes ont été prélevés (82.5%), de même les femelles constituent plus 
des  deux tiers des prélèvements (68%). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Age   
Sexe Adulte Jeune Total
Femelle 388 80 468
Mâle 177 40 217
Total 565 120 685
Nombre total d'animaux par région et par village
Zinder, 
460
Kitari,
107
Dan Abdallah,
100
Boko Maï Gao,
 125
Malamaoua, 
105
Dan Bardé, 
108
Boulboulaou, 
35
Angoual Magé,
 105
Maradi,
225
Tableau 3 : Répartition des 
animaux prélevés par âge et par 
Figure 5 : Proportion d’animaux prélevés en fonction de leur âge et de leur sexe 
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Difficultés rencontrées 
 
• Le questionnaire était difficile à utiliser et demandait beaucoup de temps. Les 
personnes interrogées avaient particulièrement du mal à estimer le nombre 
d`habitants ou de volailles. 
• Il était souvent difficile d`évaluer si les villageois décrivaient l`existant ou s`ils 
répondaient ce qu`ils pensaient que nous voulions entendre, c`est à dire des 
informations qu`ils leur avaient été présentées au cours de la campagne de 
sensibilisation de l`UNICEF. 
• A Niamey, nous avons été amené à utiliser un container avec une petite 
ouverture puisqu`aucun récipient avec grande ouverture n`était disponible. Ceci a 
provoqué des problèmes lorsque nous avons voulu vider le container puisque les 
tubes restaient collés. Nous avons ainsi perdu plusieurs heures à essayer de 
sortir les tubes hors du container. 
• Nous avons parfois eu des problèmes d`électricité. Le groupe électrogène n`étant 
pas disponible, ceci s`est traduit par des retards dans les travaux de laboratoire. 
Mais néanmoins la chaîne du froid a été respectée. 
• Etant donné qu`il n`y a pas de production de carboglace au Niger, il a été 
nécessaire de la commander dans un pays voisin, le Burkina Faso. Ceci a posé 
des problèmes puisque le fournisseur de carboglace n`avait pas de voiture et/ou 
chauffeur disponibles. Nous avons donc eu à envoyer un véhicule de Niamey. 
Ceci a non seulement été une source de travail supplémentaire mais aussi un 
énorme coût supplémentaire pour louer la voiture, payer le chauffeur et le 
transport. 
• L’envoi des prélèvements de Niamey à Padova devait être effectué par SDV.  
Mais suite aux problèmes rencontrés dans d’autres pays avec ce transporteur il a 
été décidé de ne plus faire appel à SDV. Le choix a porté sur la société Biologistic 
et nous avons donc travaillé avec leur sous-traitant au Niger DHL. Cependant, la 
méconnaissance de ce type d’envoi par DHL Niger et leur inconséquence 
mercantile ont failli mettre à mal l’ensemble du travail effectué. Une perte de 
temps, plus de 20 jours avant que l’envoi soit effectué ( ! ), ainsi qu’une perte de 
la plus grande partie de la carboglace se sont soldées par un gaspillage de plus 
de 1500€ (carboglace + transport depuis le Burkina Fasso). En effet même 
stockées à -70°C celle-ci s’est peu à peu évaporée. Il faut aussi noter que le 
devis préalablement fournis par Biologistic n’a pas été respecté et a été revu à la 
hausse.  
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Conclusions : 
 
– La mission s’est déroulée de façon satisfaisante et ceci en partie grâce à la 
bonne préparation préalable effectuée par le Dr Ibrahim Bangana. 
 
– Pas de problème majeur rencontré lors des prélèvements.  
 
– La compensation (ou motivation) des éleveurs en leur donnant 3 savons a 
permis d’avoir facilement accès aux animaux.  Cependant il semble qu’un 
savon aurait pu être suffisant surtout si il avait été assorti d’un vaccin contre la 
Newcastle. Ce dernier aurait pu être réalisé par les agents locaux ce qui aurait 
contribué à les valoriser et à leur fournir un travail pendant les séances de 
prélèvement. 
 
– Aucun a priori pour le moment sur les facteurs de risques en dehors des 
relations et échanges permanent avec le Nigeria. 
 
– La majorité des sites visités correspondent à des villages très pauvres 
nécessitant une aide en termes d’accès aux services vétérinaires et aux soins 
aux animaux.  Des demandes ont aussi émané de la majorité des villages 
concernant l’accès à des micro-crédits en particuliers pour les femmes dans 
l’optique de montage de petits élevages. 
 
– Il faut enfin noter le cri d’alarme poussé par la population du village de Boko 
Mai Gao concernant leur problème d’eau potable, d’infrastructure pour l’école 
et d’accès aux soins. Ce village a été au cœur de l’actualité depuis 2006 et 
beaucoup de missions concernant la grippe aviaire y sont passées mais les 
villageois se sentent délaissés et ignorés dans leurs problèmes quotidiens. 
 
 
 
ANNEX 1 : PHOTOS DE LA MISSION 
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Image 1: Interview avec les hommes dans le village ‘Boko Mai Gao’ 
 
 
Image 2: Entrée au village ‘Boko Mai Gao’ 
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Image 3: Interview avec les femmes dans le village ‘Malamaoua’ 
 
Image 4: Tour de village dans ‘Dan Abdallah’ et collecte des données GPS 
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Image 5: Zone broussailleuse autour du village d’ ‘Angoual Magé’ 
 
Image 6: Centre du village d’ ‘Angoual Magé’ 
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Image 7: Jeune home attendant son tour avec sa volaille dans le village de 
‘Dan Bardé’ 
 
Image 8: Prélèvement trachéal dans la ville de ‘Magaria’ 
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Image 9: Prélèvement cloacal dans le village de ‘Dan Bardé’ 
 
Image 10: Prise du sang chez un pigeon 
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Image 11: Jeunes hommes avec les mains et visages protégés dans le village 
de ‘Boulboulaou’  
 
 
Image 12: Dr. Ibrahim Bangana emballant les cryotubes dans des bas de nylon. 
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Image 13: Dr. Djibo Gamatié centrifugeant les prélèvements sanguins. 
 
Niamey, Avril 2008 
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Annex 11: Synthetic field mission report for Nigeria 
 
 
Mission Report of epidemiological investigation and sample collection in Nigeria within the 
frame of the EPIAAF survey (LoA FAO PR 37212) 
  
 
Street vendor Kaduna, Nigeria March 2008 
 
Mission Report, 1st to 22nd March 2008  
Ahmed Garba Maina 
Detlef Hoereth-Boentgen 
Gillian Diesel 
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Authors    Ahmed Garba Maina, Detlef Hoereth-Boentgen, Gillian 
Diesel 
Organisations Food and Agriculture Organisation of the United Nations, 
Abuja, Nigeria 
    Friedrich-Loeffler-Institut, Greifswald, Insel-Riems, Germany 
Royal Veterinary College, London, U.K. 
Finance    LoA PR 37212 between FAO and CIRAD 
Title Mission report for the epidemiological investigation and sample 
collection in Nigeria within the frame of the EPIAAF survey 
Date published   March (April) 2008  
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Dr Gillian DIESEL, from RVC  
Dr Detlef HOERETH-BOENTGEN, from FLI 
     
National expert 
Dr Ahmed Maina GARBA, FAO Abuja 
 
Summary 
 
The EPIAAF survey was undertaken to better understand the epidemiology of Highly 
Pathogenic Avian Influenza (HPAI) in Africa. Since the first outbreak of HPAI in Africa in 
February 2006, it has been noted that the patterns of disease spread and the nature of the 
disease seem to be different in Africa as compared to the disease in Asia. Therefore this study 
was conducted to determine risk factors for the introduction, spread and persistence of the 
disease in seven infected countries in Africa: Burkina Faso, Cameroon, Egypt, Ivory Coast, 
Niger, Nigeria and Sudan.  
The project involved a number of research institutes and two international experts, one from 
FLI and one from RVC, were sent to Nigeria to collect data with the assistance of a national 
expert. During the field mission data was collected from 6 villages, whereby 1 village had to 
be considered as two semi-independent units, resulting in 4 villages where there had been 
evidence of previous outbreaks and 3 villages for which there had been no known occurrence 
of an outbreak. Samples were also collected from a sample of poultry from each of these 
villages.   
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List of Acronyms 
 
AICP Avian Influenza Control and Human Pandemic Preparedness and Response 
Project 
CVO  Chief Veterinary Officer 
DVS  Director of Veterinary Services 
ECTAD Emergency Centre for Transboundary Animal Diseases 
EPIAAF Epidemiology of Avian Influenza in Africa 
FAO  Food and Agriculture Organisation of the United Nations 
FDL & PCS Federal Department of Livestock and Pest Control Services 
FLI  Friederich-Loeffler-Institut 
HPAI  Highly Pathogenic Avian Influenza 
LGA  Local Government Area 
NADIS  National Animal Disease Information & Surveillance 
NAOA National Adult Orientation Agency  
NVRI  National Veterinary Research Institute 
PACE  Pan African Control of Epizootics 
RVC  Royal Veterinary College 
UN  United Nations 
WB  World Bank 
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Mission Timeline 
 
Saturday 1st March 2008  
 Arrival in Abuja, Nigeria 
 Meeting with Dr. G Maina, National Survey Consultant 
 Checking of equipment and discussion of study protocol 
 
Sunday 2nd March 2008  
 Meeting at ECTAD offices, TOFA House, Abuja, Nigeria 
Further discussion, appointment planning and preparation for field work 
 
Monday 3rd March 2008  
 Meeting at UN House, FAO Headquarters 
Met FAO Representative, Mr Helder Muteia, and Assistant FAO Representative 
(Administration), Mrs Evelyn Yeye to introduce programme and intended travel sites. 
 Meeting at Federal Ministry of Agriculture & Water Resources, Abuja, Nigeria 
Met CVO Nigeria, Dr Junaidu A. Maina and Deputy Director (Animal Health)              
Dr Joseph Nyager for programme introduction and discussion 
Meeting at NADIS office at NAIC House, Abuja, Nigeria 
Met Dr I. Gashash Ahmed, (Assistant Director/Chief Epidemiologist), Dr O. Alabi 
(Epidemiologist) both from Department of Livestock Epidemiology Unit within the Fed. 
Min. of Agriculture & Water Resources  and Dr Tony Joannis (Scientist) from Viral 
Research Department at NVRI, Vom, Nigeria discussing intended work-programme 
Meeting at UN House, FAO Headquarters  
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Met FAO administrative staff to organize mission and ECTAD HPAI team members,       
Dr T. Tseggai (Team Leader/CTA), Prof T. U. Obi (Epidemiologist), Dr R. Najib 
(Operations Officer) to discuss programme and obtain security clearance 
Travel to Jos, Plateau State 
 
Tuesday 4th March 2008  
 Meeting at WB AICP office, Jos, Plateau State, Nigeria 
Met Dr A. El-Oji (Zonal Coordinator PACE) and Dr E. Pam (AICP Desk Officer), 
discussing case -and control village selection 
Meeting at Ministry of Agriculture & Natural Resources. Jos, Plateau State, Nigeria 
Met with Dr S. Akpa, Director of Veterinary Services, Plateau State, introduction of 
programme and intended work 
 Travel to Kuru Trading Centre, Plateau State, Nigeria 
Met with village headman of Kuru village (case village) to request permission to 
conduct study and make the necessary arrangements 
Travel to Vom to visit NVRI laboratories for checking of equipment and labelling of 
cryo- and Eppendorf tubes 
 
 
 
Wednesday 5th March 2008  
 Travel to Kuru Trade Centre, Kuru village 
 Introductory meeting with village head and villagers 
Conducting questionnaire in village church with audience split into 2 separate groups, 
men (25 men) and women (24 women), assisted by Dr Y. Shaiyan as translator for the 
women’s groups and Mr G. Dangana as translator for the men’s group 
In the afternoon, move to separate part of Kuru village, Dakan Kuru to conduct 
questionnaire in village school in separate groups with a second group of men (50 
men) and women (41 women) 
 
Thursday 6th March 2008  
 Collection of tubes and cooler boxes from NVRI 
Travel to Trade Centre, Kuru, sampling of 72 poultry (local chicken, ducks, turkeys 
and doves) 
 Move to Dakan Kuru, taking further samples from 53 poultry of similar variation 
Return to NVRI, serum separation, sample division (IZSVeV/NVRI), storage and 
labelling of cryo- and Eppendorf tubes in preparation for next sampling session 
 
Friday 7th March 2008  
Travel to Fobur village (control village), discussing arrangements with district chief 
and village  headmen 
Conducting questionnaire in two groups, men (40 men) and women (40 women) at 
village square during late afternoon, assisted by Dr Shaiyan as translator for women’s 
group and Dr T. Atang as translator for the men’s group 
 
Saturday 8th March 2008  
 Travel to NVRI to collect sampling tubes and cooler boxes 
 Journey to Fobur village sampling site at disused local veterinary clinic 
 Sampling of 66 village poultry (local chicken, ducks, turkeys and doves) 
Return to NVRI for samples preparation and labelling of tubes in preparation for next 
sampling session 
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Sunday 9th March 2008  
 Collection of equipment, sampling tubes and cooler boxes from NVRI 
 Travel to Kano, Kano State 
Visit of Gwale Veterinary Clinic meeting Dr B. Mohammed (AICP Desk Officer) and         
Dr P. Kukwi (Zonal coordinator PACE) 
Discussion of appointments and selection of case and control village sampling sites
  
 
Monday 10th March 2008  
 Travel to Kano State Ministry of Agriculture 
Met Dr S. Jibrin, Director of Veterinary Services, Kano State to introduce programme 
and work plans and to transfer sampling equipment into custody and sampling tubes 
into deep freezer. 
Travel to Danbare Village (case village) meeting village headman’s representative to 
introduce programme and obtain consent and necessary arrangements for study 
Conducting questionnaire in two separate groups, men (19 men) and women (21 
women), both interviews held in-doors, assisted by Mrs Salihu (NAOA) with 
translation for the women’s group  and Mr M. Gadama for the men’s group 
In the evening, consolidation of men’s and women’s questionnaires into one 
 
Tuesday 11th March 2008  
 Collection of equipment and cooler boxes from Gwale Veterinary clinic 
 Travel to Danbare village and sampling of various 71 village poultry 
Return to Gwale Veterinary clinic for serum separation and labelling of sample tubes 
in preparation for next sampling session, storage of samples in deep freezer 
In the evening, consolidation of men’s and women’s questionnaires into one 
 
Wednesday 12th March 2008  
 Travel to Warawa village (control site) 
Met with Alh. Lamido Sir Sunusi, district chief introducing the programme to get 
permission and make arrangements for study 
Conducting questionnaires in two groups, men (38 men) at adult orientation school 
and women (25 women) in-house in private dwelling, assisted by Mrs Salihu with 
translation for the women and Mr A. Panda translating for the men 
In the evening, consolidation of men’s and women’s questionnaires into one 
  
Thursday 13th March 2008  
 Travel to Gwale veterinary clinic to collect equipment and cooler boxes 
 Travel to Warawa village and sampling of various 69 village poultry 
Return to Gwale Veterinary clinic for samples preparation, storage and labelling of 
sample tubes in preparation for next sampling session 
 Travel to Kaduna, Kaduna State transferring equipment and Kano State samples 
Met Dr Kambai (AICP desk officer) at night at the Kaduna State Ministry of 
Agriculture for the sample and sampling equipment transfer into the ministry's deep 
freezer 
 
Friday 14th March 2008  
 Travel to Kaduna State Ministry of Agriculture offices 
Met Dr I. Dangiwa, Director of Veterinary Services, Kaduna State to introduce 
programme and work plans, introduced to Mr J. Maigari, Permanent Secretary, 
Kaduna State with further explanations 
 Travel to Janruwa (control village) 
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Met district chief and village headmen to get permission and make arrangements for 
study 
Conduction of questionnaire in two separate groups under mango trees, men (18 men) 
and women (25 women), assisted by Dr H. Tukur translating for the women’s group 
and Dr. Kambai translating for the men 
  
 
Saturday 15th March 2008  
Travel to ministry offices to collect cooler boxes and sample tubes, continuation to 
Janruwa village and sampling of various 63 village poultry 
Return to town to local veterinary clinic for samples preparation, storage and labelling 
of sampling tubes in preparation for next sampling session 
 
Sunday 16th March 2008  
 Day off, used to catch up with administration and e-mail correspondence 
 Consolidation of Plateau-State men’s and women’s questionnaire into one 
 
Monday 17th March 2008  
 Journey to Dankande village 
Talk to village head to get permission to conduct study and make the necessary 
arrangements 
Conducting the interview with the 2 groups, men (15 men) and women (7 women) in 
front of village head's  house (men) and in-doors (women) 
 Consolidation of the remainder Plateau-State questionnaire 
 
Tuesday 18th March 2008  
 Travel to Dankande village, sampling of 77 various village poultry 
Return to veterinary clinic for samples preparation and packaging of samples into 
cooler boxes for transfer travel to NVRI, Vom 
 Departure from Kaduna to Jos, Plateau State via Vom 
Meeting with Dr. T. Joannis at night, dropping off samples at NVRI laboratories for 
storage in freezer 
  
Wednesday 19th March 2008 (Public holiday – Eid-e-Milad/Maulid) 
Photocopying of sample forms and travel to NVRI to discuss samples storage with        
Dr T. Joannis 
Return to AICP office, Jos to conduct government part of outbreak questionnaire with   
Dr E. Pam 
 Departure Jos to Abuja 
 
Thursday 20th March 2008  
 Travel to TOFA House for administrative work and e-mail correspondence check-up 
Travel across town to UN House meeting ECTAD HPAI team and FAO team, 
invitation to join monthly  staff lunch at UN canteen, thereafter, debriefing of FAO 
Rep. on mission results, sorting out of  administrative issues with Deputy FAO 
Rep, Mrs Yeye, finalising payments for  vehicle hire 
Travel across town to Fed. Ministry of Agriculture & Water Resources meeting CVO 
of Nigeria, Dr J. Maina for debriefing on field mission, introduced to Dr. M. D. Saidu 
(WB AICP Component Coordinator for Animal Health) of the Fed. Department of 
Livestock and Pest Control Services 
Travel to NAIC House for de-briefing on mission results with Federal Chief 
Epidemiologist, Dr I. Gashash Ahmed 
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Travel back to TOFA House, de-briefing ECTAD Team Leader Dr. T. Tseggai on 
mission results  and events 
 
Friday 21st March 2008 (Public holiday – Easter Good Friday)  
Spent at TOFA House, catching up on e-mails and final discussions with NSC Dr. 
Maina how to  proceed with sample shipment, reporting  and other related issues. 
 
Saturday 22nd March 2008  
 Taken to Abuja Airport 
 Return flight back to UK departure at 10am 
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Background 
 
Highly pathogenic avian influenza is caused by avian influenza virus subtype H5N1. The first 
case of HPAI in Africa occurred in Nigeria in February 2006.  It has since been confirmed in 
ten other African countries: Egypt, Niger, Cameroon, Burkina Faso, Sudan, Côte d’Ivoire, 
Djibouti, Ghana, Togo, and Benin. This has resulted in large losses in the poultry sector and 
has had a significant negative socio-economic impact.  
The behaviour of the disease in Africa differs from what has been observed in Asia and 
despite studies and large-scale surveillance having been conducted in wild birds, their role in 
the epidemiology of HPAI in Africa is still debated. It is thought that movements of poultry 
and poultry products are important routes of spread in Africa and therefore further work needs 
to be done to determine the risk factors for this spread in order to improve control measures. 
In Nigeria, the first outbreak was confirmed on the 8th February 2006. Since that time the 
government has implemented control strategies and since October 2007 no further outbreaks 
have been confirmed. Nigeria currently has a policy of not vaccinating against HPAI.  
 
Objectives 
 
The overall objective of the EPIAAF survey is to improve the understanding of the 
epidemiology of HPAI in Africa with the final aim of providing recommendations for 
enhanced surveillance and control of the disease. 
This survey aimed to: 
- Provide a standardized description of HPAI situation and outbreak patterns in Nigeria 
- Assess risk factors related to introduction, spread and persistence of HPAI in Nigeria 
 
 
Activities carried out for the scientific components of the mission 
Methods 
An initial selection of three sampling areas was made based on where clusters of outbreaks 
had previously occurred. In each of these three areas an infected village and a corresponding 
non-infected village were selected. The non-infected villages were selected based on the fact 
that they were within the surveillance zone of the infected village; they did not have any 
direct trade routes with the infected village and were of a similar setting to the infected 
village. 
In each investigation site, the village interviewees were divided into two groups, men and 
women, and a standardised questionnaire was administered to each group to collect extensive 
information on outbreak patterns and HPAI virus introduction, persistence and dissemination 
risk factors. After completing these interviews, the two questionnaires were consolidated into 
one set of answers for the whole village.  
In each investigation site, in addition to the questionnaire, biological samples were collected 
from a convenience sample of backyard poultry. A sampling area was set up, most often in a 
central location in the village and villagers were asked to bring a selection of the poultry they 
owned to be sampled. In all villages, all poultry that were brought by their owners were 
sampled unless it was felt that they were too small or young to be sampled safely.  
Paired tracheal swabs and cloacal swabs, and enough blood for paired samples were collected 
from each selected bird. The samples were stored in cooler boxes on solid frozen ice-packs 
during the field work and transport and later the same day were then transferred to deep 
freezers at -20 degrees Celsius. The blood samples were centrifuged and the serum pipetted 
into Eppendorff tubes. 
The swabs and serum samples were then packaged into stockings, one set for Padova and one 
set for the National Veterinary Research Institute laboratories. The serum samples were stored 
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in deep freezers at -20 degrees Celsius and the swabs for Padova were then stored in liquid 
nitrogen until shipping could be arranged. 
Results of field epidemiological investigation 
 
For the purposes of this study, three states were selected, Plateau State, Kano State and 
Kaduna State. These correspond to areas of Nigeria where clusters of H5N1 outbreaks had 
previously occurred. In each state, a ‘case’ village was selected where an outbreak had been 
recorded and a corresponding ‘control’ village was selected. This ‘control’ village was a 
village where there had been no recorded outbreak, which had a similar setting to the 
corresponding ‘case’ village and which was not in close enough contact with the case village 
that you would expect direct trade between the two villages. Therefore, the following 
corresponding villages were selected as shown in table 1 below: 
 
   Table 1: Table showing names and georeferences of selected villages 
 
The mission has attracted some public interest. During sample taking at Fobur village in Plateau State, 
the local television has sent a crew to film the exercise and to take some statements from the 
government staff on the purpose of the survey. In Kano State at Warawa village the team has been 
visited during sampling by a delegation of the state parliament led by the speaker of parliament, again 
government staff had to explain the purpose of the survey. 
 
Niger
BornoYobe
Taraba
Bauchi
Oyo
Kogi
Kebbi
Kaduna
Kwara
Edo
Benue
Sokoto
Zamfara
Kano
Plateau
Adamawa
Jigawa
Delta
Katsina
Ogun Ondo
Nasarawa
Gombe
Cross River
Osun
Rivers
Imo
Bayelsa
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Ekiti
Enugu
Abia
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Akwa-Ibom
Anambra
300 0 300 Kilometers
N
 
Figure 4 Map showing the states of Nigeria 
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Figure 5 Map showing the location of the ‘case’ and ‘control’ villages selected for the survey 
 
 
                      Figure 6 Sampling Site 1, ‘case’ village, Kuru, Jos South, Plateau State 
 
 
Kuru, Jos-South, Plateau
Fobur, Jos-East, Plateau 
Danbare, Kumbotso, Kano Warawa, Wararwa, Kano 
Dankande, Igabi, Kaduna 
Janruwa, Chikun, Kaduna 
‘case’ village
‘control’ village 
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                      Figure 7 Sampling site 1, ‘control’ village, Fobur, Jos East, Plateau State 
 
 
                      Figure 8 Sampling site 2, ‘case’ village, Danbare, Kumbotso, Kano State 
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                      Figure 9 Sampling site 2, ‘control’ village, Warawa, Warawa, Kano State 
 
 
 
                      Figure 10 Sampling site 3, ‘case’ village, Dankande, Igabi, Kaduna 
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                       Figure 11 Sampling site 3, ‘control’ village, Janruwa, Chikun, Kaduna 
 
 
Results of questionnaire filling  
During the course of the field work questionnaires were completed for 7 villages. In each 
village the men and the women were separated into two groups and the interview was 
conducted separately using male and female translators respectively. This approach proved 
invaluable, especially in the Islamic regions of the country.  Following the visit, the 
questionnaire from the men and the women were consolidated into one questionnaire for each 
village. This was done by the international experts and the national survey consultant. The 
first village which was visited, Kuru, was considered a ‘case’ village. During the visit to the 
village it was found that it was necessary to repeat the questionnaire in a second part of the 
village as a large proportion of the village had not attended the first interview. When moving 
from the one area to the next, it was found that there was a large distance between the two 
areas and therefore these have been considered as 2 separate villages. 
 
Results of sample collection 
In each village it was attempted to sample at least 60 poultry to ensure the detection of an expected 
prevalence of 5% with 95% confidence and 5% accuracy. 
 
A total of 471 birds were sampled, however, 5 swabs were not taken and for 13 blood samples only 
enough serum for one of the paired samples was collected which was left with the National Veterinary 
Laboratory in Nigeria. 
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Table 2: shows type and number of poultry sampled in each village 
Percentage of poultry sampled per village
Kuru(TC)
15%
Kuru (DK)
11%
Fobur
14%Danbare
15%
Warawa
15%
Dankande
17%
Janruwa
13% Kuru(TC)
Kuru (DK)
Fobur
Danbare
Warawa
Dankande
Janruwa
 
Figure 12: shows percentage of poultry sampled per village 
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Figure 13: shows number of poultry sampled according to species 
 
Difficulties encountered 
 
• The questionnaire was difficult to administer, in particular questions on the first page 
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• Only Eppendorff tubes were supplied for the storage of blood samples and serum and 
therefore could not be stored in liquid nitrogen 
• The stockings filled with the samples were not heavy enough when placed in the liquid 
nitrogen container and therefore needed to be weighed down 
• The decision that one of the international experts had to handle financial matters in addition to 
the other work load and act as paymaster for all procurements, settling of bills and payment of 
allowances for local assistance, has taken up too much time and created some problems, 
especially in obtaining local currency in exchange for forex (time wasted at banks and running 
risks, not to mention the tedious efforts necessary to obtain always payment documentation) 
• The study protocol requested that the first sample collected should be sent to Padova and 
therefore if we were not able to collect paired serum samples the sample collected should be 
sent to Padova, however, this has been met with resistance by the Nigerian authorities and 
therefore, both parties agreed in these cases  to leave such samples to the sole use of the 
Nigerian National laboratories 
• The arrangements with SDV, the shipping company, had not been made properly and 
therefore, problems have been encountered with the forwarding. The situation aggravated 
further due to holidays at the end of the mission (Good Friday and Maulid), resulting in the 
end in samples remaining at NVRI, Vom until an able freight agent could be identified and 
contracted by CIRAD. 
• Occasionally, electricity has been a problem and generator power was needed either hired or 
fuelled in order to ensure proper sample storage and that serum could be separated by 
centrifuge. 
 
Recommendations and conclusion 
 
Based on the discussions with government and the experiences of the field work it is 
recommended that further field work be done. It would be of particular interest to conduct 
further questionnaires with middlemen as there seems to be movement of poultry and poultry 
products over long distances within the country. In addition to this information many of the 
villagers were unsure of the movements of these middlemen and where their poultry were 
taken to be sold.  
It would also be important for the final model to be validated in each country, and within 
different areas of each country. It was felt by many people that we had discussions with 
during the field mission that perhaps the dynamics of the disease differs slightly in the 
different areas of the country and in particular, the Lagos area. Therefore, there is the need to 
include Lagos-Ogun axis in future survey especially in view of its common border with 
neighbouring Benin Republic. 
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Pictures 
 
 
Scavenging chicken, rubbish and kitchen waste    Ducks and chicken scavenging or resting in       thrown 
in ditch in side of road                                           village street 
 
 
 
 
 
Interview with group of men in Danbare,               Interview with group of women in Warawa, Kumbotso, 
Kano     Kano 
 
EPIAAF survey Midterm report. Annex 11 
   226
 
 
Blood sample being collected from local chicken 
 
 
 
 
 
Warawa village Headman,s Palace, Warawa,         AICP Office, Gwale veterinary clinic, Kano
       KanoState 
 
  
 
Sampling team in Kano State                                           Sampling team in Plateau State 
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Interview with group of women in Janruwa,          End of interview of men's group in Janruwa,   Chikun, 
Kaduna State                                                      Chikun, Kaduna State 
 
 
 
Detlef Hoereth-Boentgen pipetting serum samples               Gillian Diesel with cryotubes  
for the swabs                                                              
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                              Garba Maina after packaging samples 
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Annex 12: Synthetic field mission report for Sudan 
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Title   Epidemiological survey and biological sampling in Sudan for the   
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Country   Sudan 
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   National expert 
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   Dr Amal Ahmed Mousa, FAO Juba 
 
 
 
Summary 
 
EPIAAF study was implemented in seven infected countries (Burkina Faso, Cameroun, 
Egypt, Côte d'Ivoire, Niger, Nigeria and Sudan) in order to provide recommendations for 
enhanced surveillance and control of HPAI H5N1 in Africa. Scientific and technical 
coordination of the project associating a number of research institutes with experience in 
HPAI epidemiology, FLI and IZSVe were requested to send two experts to Sudan. The 
objectives of the mission was to provide a standardized description of the HPAI situation and 
outbreak pattern as well as assess risk factors related to the introduction, spread and 
persistence of HPAI in the country.  
The field mission in Sudan was carried out in 4 semi-commercial farms, 2 previously infected 
and 2 matching non-infected farms, in North Sudan. In South Sudan 3 villages, 2 previously 
infected, considered as one epidemiological unit, and 1 matching control village were selected 
in the area of Juba town. In total we sampled 600 animals and conducted epidemiological 
investigations, including 7 questionnaires (one extra sector 1 farm in El Gezira). Overall, we 
had some problems to get us and the equipment into Sudan, but once inside the country all 
relevant departments and persons were very supportive and kind.  
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CIRAD   Centre de coopération Internationale en Recherche Agronomique pour le 
Développement 
 
 
EPIAAF  Epidemiologie de l’Influenza Aviaire en Afrique 
 
 
FAO   Food and Agriculture Organization 
 
 
FLI  Friedrich-Loeffler-Institut 
 
 
HPAIV  Highly Pathogenic Avian Influenza Virus 
 
 
IZSVe  Istituto Zooprofilattico Sperimentale delle Venezie 
 
 
NSC   National Survey Coordinator 
 
 
UN   United Nations 
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Mission Timeline 
 
Tuesday 25th March 
Arrival in Khartoum at 08:30 pm, excess luggage could not be cleared at customs, picked up 
by FAO and transferred to hotel. 
 
Wednesday 26th March 
Meeting at FAO office with Emad Yacoub, Joseph Shagghial, Dr Aggrey Majok,  
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Complaints about handling and attitude of asking for invitation letters and shipment of 
equipment. EY said he was not informed right in time and his suggestions how to ship the 
equipment was ignored. Overall, there was bad communication, the information came too 
late, the equipment was accompanied with the wrong documents (despite asking for the right 
ones) and they got no information on the flight details. Therefore, the problems with customs 
came about. Equipment will not be released before Monday. They thought we are FAO 
employees and tried to get more money and equipment out of us. Yacoub mentioned that he 
was not informed about the budget details and was demanding satellite and mobile telephones 
as well as walky talkies. We get FAO cars for the field work, but have to rent a substitute 4x4 
vehicle.  
Meeting with Prof Amal, Dr Amal, 
Discussion about work programme and clearance of equipment  
Meeting with Dr Aziz, 
Discussion about epidemiological aspects of HPAIV in Sudan  
Meeting with Prof Abdel, 
Description of Central Veterinary Laboratory, asked for support and training concerning 
rtPCR 
 
Thursday 27th March 
Labelling of tubes in national lab, meeting with Dr Aggrey Majok, discussion of work 
programme, work on Fridays and Saturdays possible 
 
Friday 28th March 
Labelling of tubes and preparation of questionnaire in hotel 
 
Saturday 29th March 
Questionnaire Case Khartoum (El Faki Hashim), 2 state veterinarians (Dr El Sir Fadulalla, Dr 
Haga Abdel/Gadir Abu Rugella), Prof Amal, Dr Nazar, Dr Haitham, Dr Amal, bookings for 
single flight to Juba 
 
Sunday 30th March 
Questionnaire Control Khartoum (Omdurman), 2 state veterinarians, Prof  Amal, Dr Nazar, 
Dr Haitham.  
 
Monday 31th March 
Labelling of tubes in national lab, meeting with Prof Musa Tibin, discussing AIV related 
issues.  
 
 
 
 
 
Tuesday 1st April 
FAO Khartoum provided us with a car including driver. In turn we rented a substitute vehicle. 
The deal was organised by Dr Aggrey Majok and was executed by Joseph, who promised the 
receipt later. The equipment is still not released from the airport. Dr Haitham organised swabs 
for 20 animals, 125 were planed for this day. Dr Haitham purchased liquid nitrogen and other 
equipment, which is needed for El Gezira end of the week.  
 
Wednesday, 2nd April  
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Sampling of 120 animals of the control site in Omdurman (KhCtrl). Vitamins as a gift for the 
farmers of Faki Hashim and Omdurman were purchased to compensate the reduction of egg 
production and their hospitality.  
 
Thursday, 3rd April 
Processing of specimens and preparation of Juba flight as well as trip to El Gezira. It is not 
possible to purchase a liquid nitrogene container in Sudan, therefore we borrowed one from 
another department. 
 
Friday, 4th April 
Travel to El Gezira, meeting with AM, IM, Samia, purchase of protective cloth. 
 
Saturday, 5th April 
Questionnaire and sampling of 130 animals at Gezira case. 
 
Sunday, 6th April 
Processing of serum Gezira case, questionnaire and sampling at Gezira control, purchase of 
stockings for the storage of samples in the liquid nitrogen container, meeting with the 
Minister of Agriculture and Animal Resources, Mr Abdel Hafiz. 
 
Monday, 7th April 
Travel to Khartoum, visit to sector 1 broiler farm at Bahari Gezira for Poultry Production 
 
Tuesday, 8th April 
Splitting of sera, meeting with Dr Wilfried Hartwig and Dr Mohammed A. Razig,  
 
Wednesday, 9th April 
Preparation Juba, Equipment cleared out of customs, storage of Khartoum samples in liquid 
nitrogen, meeting with Dr Aggrey Majok and Prof Amal,  
 
Thursday, 10th April 
Flight to Juba, meetings with PA, AK, NM, JK, AKA, RH, JW, Dr Amal  
 
Friday, 11th April 
Questionnaire Juba Case at Jalaba village and visit of Gabat village 
 
Saturday, 12th April 
Sampling and questionnaire Juba Case at Gabat village, processing of samples and splitting of 
sera at FAO office, visit to Juba Control at Gumba village 
 
 
 
Sunday 13th, April 
Questionnaire and sampling Juba control at Gumba village, processing of samples and 
splitting of sera at FAO office 
 
Monday 14th, April 
Sampling Juba case at Jalaba village, processing of samples and splitting of sera at FAO 
office, collection of environmental and geographical data, organisation of letter required for 
the shipment of samples to Khartoum 
 
Tuesday, 15th April 
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Flight to Khartoum, splitting of sera, storing of Juba samples in liquid nitrogen 
 
Wednesday, 16th April 
Splitting of sera, preparation shipment of samples, meeting with Dr Nawal Abdella (Focal 
point of the Avian Flu Project, Department of Animal Health), dinner with Prof Amal, AM, 
AS, RA, MT and representatives of animal health departments and ministry of science and 
technology  
  
Thursday, 17th April 
Shipment of samples, report writing, flight home 
 
Background 
 
Highly pathogenic avian influenza (HPAI) H5N1 virus was first reported in Africa in 
February 2006 in Nigeria and subsequently infected seven other countries causing 
considerable socioeconomic losses. The epidemiological characteristics of HPAI H5N1 
outbreaks seem to differ from those observed in Asia and this unexpected behaviour has 
hindered efforts for surveillance and control of the disease. After implementing several 
Technical Cooperation Programmes (TCP) with a strong emphasis on the surveillance of wild 
birds and funding a preliminary study on identification of risk factors for HPAIV, the 
EPIAAF (EPidémiologie de l’Influenza Aviaire en Afrique) study was implemented to 
address the need for improved and standardized data source as well as the need for identifying 
risk factors associated with the introduction, spread and persistence of HPAIV outbreaks in 
seven infected countries (Burkina Faso, Cameroun, Egypt, Côte d'Ivoire, Niger, Nigeria and 
Sudan). The final aim of the EPIAAF survey is to provide recommendations for enhanced 
surveillance and control of the disease. 
According to OIE report the first outbreak in Sudan was confirmed on the 17th of April 2006 
in Khartoum state. Two other states of the northern part of country, River Nile and El Gezira 
state were involved. After May 2006 no other HPAIV cases were reported in the North.  
In August 2006 an outbreak of avian influenza was reported in Juba, Central Equatorial State, 
South Sudan. The government has implemented control strategies and since that time no other 
cases have been reported in the whole country.  
 
 
 
 
 
 
 
Objectives 
 
The overall objective of the EPIAAF study is to improve the understanding of the 
epidemiology of HPAI in Africa with the final aim of providing recommendations for 
enhanced surveillance and control of the disease. 
This field survey aimed to: 
- Provide a standardized description of HPAI situation and outbreak patterns in Sudan 
- Assess risk factors related to introduction, spread and persistence of HPAI in Sudan 
 
Activities carried out for the logistic components of the mission 
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Tubes were sent to the private address of Dr Manfred Tanner in Waging am See prior to 
departure to make sure that at least the essential tubes filled with PPE will be available as 
problems to clear the equipment at Khartoum airport already existed. These tubes were 
carried as excess luggage and could be cleared one day after arrival. As the original 
equipment could only be cleared at the 16th day of the 21 day mission, substitute equipment 
such as swabs and protective cloth was purchased by our Sudanese colleagues. All sampling 
procedures in North Sudan were carried out with this substitute equipment.  
 
 
Activities carried out for the scientific components of the mission 
 
Methods 
 
An initial selection of three sampling areas was made based on where clusters of outbreaks 
had previously occurred. In each of these three areas an infected semi-commercial farm 
(North Sudan) or village (South Sudan) and a corresponding non-infected matching site were 
selected. The non-infected sites were selected based on the fact that they were within the 
surveillance zone of the infected area, they did not have any direct trade routes with the 
matching infected site and were of a similar setting to the matching infected site. 
In each case and control site a standardized questionnaire was used to collect extensive 
information on outbreak patterns and HPAI virus introduction, persistence and dissemination 
of risk factors. Also at each outbreak investigation site, biological samples were collected: 
two tracheal swabs, two cloacal swabs and a blood sample per bird.   
Due to the missing equipment all sample collections in North Sudan were carried out with 
substitute equipment provided by the Central Veterinary Laboratory or purchased on site. 
Thus, the quality of samples might be reduced. One day before departure to South Sudan the 
equipment was cleared from customs and therefore all sample collections in the South were 
conducted by using the full provided equipment.  
 
Results of field epidemiological investigation 
 
For the purpose of this study, three out of four infected states, namely Khartoum and El 
Gezira State in the North as well as Central Equatorial State in the South, were selected. 
According to the different production systems and patterns of outbreak we chose commercial 
questionnaires for the semi-commercial layer farms in the north and the village questionnaire 
for the backyard setting in the south. In each state the NSCs selected suitable outbreak farms 
and matching control sites as described above.  
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         Figure 1: Selected states of Sudan for EPIAAF Survey     
 
 
      Figure 2: Case Juba 
EPIAAF survey Midterm report. Annex 12 
   238
 
Figure 2: Control Juba 
 
 
 
 
Figure 3: Case (Bahri) and Control (Umm Durman) in Khartoum 
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 Figure 4: Case and Control in El Gezira 
 
 
Results of questionnaire filling 
 
In North Sudan we conducted 5 questionnaires, 4 commercial questionnaires for the semi-
commercial layer farms in Khartoum and El Gezira State and 1 commercial questionnaire for 
a sector 1 commercial broiler farm in the vicinity of the outbreak layer farms. In each 
investigated farm we addressed the questions to a group of persons responsible for the 
management of the flocks such as the owner, the local vet or farm workers. In every 
investigation we were supported by our NSC and the relevant veterinary services, who 
translated the conversation for us. In addition, the local vets provided us with additional 
epidemiological information enabling us to gain a clear picture on the outbreak situation and 
timeline.  
In the South we applied a different approach by addressing our questions to the local chief of 
the village. Additional questions were placed to present villagers while sampling the animals.  
 
 
Results of sample collection 
 
In total, we sampled 600 birds, 500 in North Sudan and 100 in the South, according to the 
different farming systems with subsequent different population numbers and logical 
possibilities. Double cloacal and tracheal swabs were collected from all animals, half of the 
samples remained in Sudan and the other half was shipped to the reference lab in Padua, Italy. 
Due to the insufficient equipment, we were not able to provide the same amount of sera to the 
Sudanese lab as were shipped to Padua. In agreement with the Sudanese reference lab (Soba) 
X Case: Shukkaba 
X Control: Hantoob
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we made sure that the reference lab in Padua was provided with the full amount of samples 
whereas Soba could only be supplied if sera samples were available in duplicate. 
In each site it was attempted to sample at least 60 poultry to ensure the detection of an 
expected prevalence of 5 % with 95% confidence and 95 % accuracy. Due to the lower 
poultry population in the South, the number of sampled animals at the case and at the control 
site did not exceed 50 samples, respectively.  
 
Table1: Sample collection summary 
General data  Case Khartoum      
    
Province 
/ Khartoum Farmer / 
    region North market El Hassam Farm 
Team Manfred District /  Bahery Latitude 
  Filippo commune     N 15.49661 
Country Sudan Village El Faki Longitude
      Hashem   E 032.34078 
         
Individual 
data         
Sample ID Species Breed Sex Age vaccination status 
1-30 LA Hybrid F AD AIV, NDV 
501-600 LA Hybrid F     
         
General data  Control Khartoum      
    
Province 
/ Omdurman Farmer / 
    region   market Hussaim Arbab Nasir 
Team Manfred District /  Ombada Latitude 
  Filippo commune     N 15.39927 
Country Sudan Village Omdurman Longitude
      West   E 032.23668 
         
Individual 
data         
Sample ID Species Breed Sex Age vaccination status 
31-150 LA Hybrid F AD NDV 
         
         
General data  Case Gezira      
    
Province 
/ 
Gezira 
State Farmer / 
    region   market Abdela Madi Farm 
Team Manfred District /  Medani Latitude 
  Filippo commune     N14.18208 
Country Sudan Village Sukkaba Longitude
          E033.34220 
         
Individual 
data         
Sample ID Species Breed Sex Age vaccination status 
151-200 LA Hybrid F AD NDV 
201-280 LA Hybrid F AD NDV 
         
General data  Control Gezira      
    
Province 
/ 
Gezira 
State Farmer / Ubbai Hassan Farm 
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    region   market 
Team Manfred District /  Medani Latitude 
  Filippo commune     N14.27786 
Country   Village Hantoob Longitude
          E033.31252 
         
Individual 
data         
Sample ID Species Breed Sex Age vaccination status 
281-320 LA Hybrid F AD NDV 
321-350 LA Hybrid F AD NDV 
351-400 LA Hybrid F AD NDV 
         
         
 
         
General data   Case Juba      
    
Province 
/ Central Farmer / 
    region Equatorial market N/A 
Team Manfred District /  Juba Latitude 
  Filippo commune     N 04.51281 
Country SD Village Jalaba Longitude
          E 031.36985 
         
Individual 
data 401-450        
Sample ID Species Breed Sex Age vaccination status 
401-409 Ducks Moskovy   AD   
410 Chicken local   AD   
411 Ducks Moskovy   AD   
412-414 Chicken local   AD   
415-419 Ducks Moskovy   AD   
420 Chicken local   AD   
421-450 Ducks Moskovy   AD   
         
         
General data   Control Juba     
    
Province 
/ Central Farmer / 
    region Equatorial market N/A 
Team Manfred District /  Juba Latitude 
  Filippo commune     N 04.48828 
Country SD Village Gumba Longitude
          E 031.31541 
         
Individual 
data         
Sample ID 451-500 Species Breed Sex Age vaccination status 
451-456 chicken local   AD   
457 pigeon local   AD   
458-462 ducks Moskovy   AD   
463-466 chicken local   AD   
467 ducks Moskovy   AD   
468-472 chicken local   AD   
473-474 ducks Moskovy   AD   
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475-483 chicken local   AD   
484-487 ducks Moskovy   AD   
488 chicken local   AD   
489-491 ducks Moskovy   AD   
492 chicken local   AD   
493-500 ducks Moskovy   AD   
 
Difficulties encountered 
Invitation letters 
Despite asking for them 3 weeks before commencing the mission the invitation letters were 
sent to the Embassies in Rome and Berlin at the last possible day, thus risking the entire 
mission right in the beginning and creating many unnecessary problems for the international 
experts. Both, the national coordinators of North and South Sudan signed their contracts only 
shortly before our arrival in Sudan, thus couldn’t prepare the mission right in time. 
 
Shipment of project equipment 
The entire equipment could be cleared only at the 16th day of the 21 day mission.  Khartoum 
Vet Services and National Laboratory stepped in and provided us with essential goods to 
carry out the sampling at least on a basic level. Both, FAO Juba and vet services were friendly 
and supportive. One day before flying to Juba the equipment became available, thus sampling 
in Juba was without any problems.  
 
Questionnaires 
In the village questionnaire some questions were difficult to be answered properly such as 
numbers of inhabitants or numbers of poultry and the management of the birds such as 
vaccination and treatments. On the other hand in the commercial farm questionnaire some 
details were missing such as further details concerning the environment or the presence of 
other farms or markets around. 
 
Liquid nitrogen container 
It was not possible to purchase a liquid nitrogen container in Sudan. Therefore, we hired one 
from another department. This container became only available shortly before our trip to El 
Gezira State. 
 
Cold chain 
Due to insufficient power supply a -20°C freezer was not available in Juba 
 
Money exchange 
It was not possible to exchange traveller checks in any Sudanese bank, or to transfer money 
via Western Union. Only UAE exchange offices accepted traveller checks with 3 % provision 
and fixed exchange fees. It is very unpleasant to travel with a lot of cash and for future 
projects we recommend money transfer to be organised by FAO Rome to their partner offices 
in Africa. 
 
Syringes 
The provided 2ml syringes turned out as too small to allow a proper clotting when it was not 
possible to have rapid access to a centrifuge. Therefore, the amount of sera was often not 
enough for Padua and the local laboratory. 
 
 
Recommendations and conclusions 
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Since August 2006 no outbreaks of HPAIV have been confirmed in Sudan. Due to the great 
effort by the veterinary services of Sudan further spread of the disease was prevented. Any 
further investigations should be directed to the importation of frozen poultry meat. In order to 
support further investigations it is mandatory to upgrade the local laboratory capacities at 
state level. In order to prevent future introduction of infectious diseases such as HPAIV we 
recommend strengthening the national meat production system as proper border inspections 
are currently not in place and are not foreseen for the near future.  
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         Semi-commercial layer farm          Free-ranging chicken and pigeons 
                    Khartoum State            Juba Town 
 
 
 
 
                                             Sector 1 broiler farm  
     El Gezira State 
               
                       
 
 
                         
             Substitute equipment                                               Basic bio-security measures                   
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      Blood collection                          Team North Sudan  
        from the neck 
 
 
 
 
 
                    
        Blood collection              Sampling set up 
          from the wing                 Omdurman 
 
 
 
 
 
 
                    
        Questionnaire Faki Hashim        Sampling set up 
       Khartoum State     Gumba village, Juba 
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      Frozen chicken meat        Chicken imported from Uganda  
                       Juba market     Kenj-Kenj market, Juba 
 
 
 
                                    
       Typical village setting 
                   Gumba village, Juba 
 
 
 
                       
  Pigeon house      Cage for transport to market 
       Gumba village, Juba            Gumba village, Juba 
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Annex 13: National Survey database manual (English version) 
 
EPIAAF National Survey Database 
Please first read carefully and completely!!! 
 
I. Introduction 
 
The Friedrich-Loeffler-Institut (FLI) has developed the new Survey Database in Microsoft 
Access. 
Basic principles of data entry and transfer 
A separate database will be allocated to each country. To use the database the following 
software needs to be installed onto your computer: MS-Access 2000 or a later version. 
Before each new data entry, the previous version of the selected database needs to be 
downloaded onto your computer or notebook via Internet directly from the server. Once 
downloaded, no Internet connection is required to enter a new set of data into the database. 
After completion of the new data entry the updated version of the database needs to be 
transferred back onto the server again via Internet. 
How to download the Survey Database 
The FLI will implement a so called ‘FTP server’. This server will be accessible via Internet, 
but for authorized persons only. Country databases are only accessible for the country itself 
and administrators. 
As stated above, this server will store a separate database for each country, under a file named 
for example “EPIAAF - National Survey Database of Nigeria.mdb”, etc. The estimated file 
size will be between 4 - 5 MB. To download the selected Survey Database from the server the 
respective file only has to be copied onto your computer. In order to do so a connection to the 
Internet is required. 
Should need be, this database can also be provided as a CD-ROM and forwarded to you by 
snail mail. 
Once downloaded, the database file can be treated like any other file on your computer: it can 
be renamed, copied or deleted. 
Data entry  
After saving the selected Survey Database onto your computer data entry can start. No 
connection to the Internet is needed now. 
All new data for one country have to be entered into the same database. It is therefore 
compulsory to ensure that different people do not enter data into different versions of the 
selected database at the same time. If there is more than one person authorized to enter data 
for the same country, they can do so only one after the other.  
Data transfer 
After data entry has been completed the updated database needs to be transferred back onto 
the FTP server. This can be done in the same way as downloading the database file, simply by 
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copying the updated version back onto the FTP server. For this transfer a connection to the 
Internet is again required. Always supply the current date within the filename: 
(e.g. EPIAAF - National Survey database NGA 27-04-2008.mdb).
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EPIAAF National Survey Database 
II. Database access 
For the EPIAAF project a so called FTP-Server was implemented by the Friedrich-Loeffler-
Institut (FLI), Institute of Epidemiology to collect the information recorded during the project. 
The server is accessible via Internet by one of the following options: 
a) “Read only access” to the EPIAAF-Project directory 
In this directory you will find general information about the EPIAAF database. A login 
enables the user to read all information inside. 
For login please use the address ftp://ftp.fli.bund.de/epiaaf. 
b) “Read and write access” to a specific country directory 
A separate directory is allocated to each country. A login enables the user to read all 
information inside and to write information into the directory. In the first phase of the 
project you will find here the database for the recording of the national survey data. After 
finishing the data entry you will send back the completed database to this directory. 
For login please use the address ftp://ftp.fli.bund.de/epiaaf/xxx. 
xxx represents the country: BFA = Burkina Faso, CMR=Cameroon, CIV=Côte d’Ivoire, 
EGY=Egypt, NER=Niger, NGA=Nigeria, SDN=Sudan. 
Login at the FTP-server 
The following description assumes the usage of the system software Microsoft Windows. 
- Open an optional folder on your system, e.g. “Own Documents”. 
- Enter the respective address into the address field, e.g. 
ftp://ftp.fli.bund.de/epiaaf. 
If the address bar is not visible click the View menu then click the Toolbar menu and 
check the item “Address bar”. 
- A login dialog will appear. 
If not so you will get a message that there is a problem with the access authorisation. 
Click OK. Then click the File menu and select the item “Login as …”. 
Enter username and password. 
Username and password will be provided to you by the administrator. 
How to download the database 
After login at the FTP-server you will find a file named “EPIAAF-National Survey Database 
xxx.zip” (xxx represents the country). 
Copy this file into an optional folder on your system. 
The file is compressed (*.zip) and has to be decompressed first: 
a) With a WinZip installation: Double click the file. The WinZip window opens. Click 
the button Extract. In the next window select the folder where you want to store the 
database and click the button Extract. 
b) Without a WinZip installation using Microsoft Windows XP/Vista: The file looks like 
a folder. Double click the folder to open it. Copy the file inside into another folder 
where you want to store the database. 
After decompression you have a new file with the same name but with the file extension .mdb 
instead of .zip. The database is now ready for data entry.
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EPIAAF National Survey Database 
III. Manual 
The database file can be handled like any other file, meaning you can rename, copy and delete 
as required. 
 
Note:  If no data is available please leave the data field empty! Only put zero, when this is the 
data  
field value! 
1. Open and close the database 
The database can be opened in the same way as you open other files, e.g. with a double 
click on the database file. 
Close the database with a click on the Close button in the upper right corner of the 
window or click Exit in the File menu. 
2. Database structure 
  
 
 
Data for each administrative level are separated on different pages represented by tabs 
(National data, Regions and Provinces). The database always starts with the national data 
(the tab of the same name is highlighted). To change the administrative level click on the 
respective tab. 
For the first level (national) there is only one record for all national data. In the second 
and third level (regions and provinces) you can store one record for each region or 
province, respectively. 
Record Navigation
Menu Listfield Toolbar Tab Close
Statusbar Check box 
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Data for one record are also separated on different pages represented by tabs (Country/ 
Environment, Poultry, Trade, Wild birds/Veterinary Services, HPAI Outbreak). 
If data are provided separately from the database as maps (e.g. analogue or digital in 
Geographical Information System (GIS) compatible format) or reports please mark the 
relevant check boxes. 
3. Record navigation 
For navigation between the different records within the regions and provinces respectively 
there is a navigation bar  on the bottom of the 
page.  
Functionality from left to right: First record, previous record, current record, next record, 
last record, new record, total number of records. 
4. Field navigation 
After clicking a tab the first field on the page is the active field (background in black 
colour). 
Next field: Use the Arrow down key or the Tabulator key to go to the next field. 
Previous field: Use the Arrow up key or the key combination Alt key + Tabulator key to 
go to the previous field. 
Check box: Check the box  with the left mouse key. 
Character: During data input use the Arrow right and the Arrow left key to go to the next 
or previous character within a field. 
After an entry: Use the Tabulator key or the Enter key to go to the next field. 
5. Data entry 
The first empty record for each administrative level (national, regions and provinces) is 
automatically available. For further records click the button  in the toolbar or in the 
record navigation bar. 
In the status bar on the bottom of the database window you will get information 
about the content of each field. 
Regions: 
If you want to enter data for a region you have to select the respective region first. 
Without a region the data will not be stored. 
Click the dropdown arrow from the region list 
field and select a region from the list. 
 
Note: It is not possible to select the same region for a second record. In this case a system 
message will inform you about a primary key error. 
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Provinces: 
If you want to enter data for a province you have to select the respective region and the 
respective province first. Without a region or a province the data will not be stored. 
 
Select the region the same way as described before. Then Click the dropdown arrow from 
the province list field and select a province from the list. Be sure that the province belongs 
to the region you have selected before. Otherwise a system message will inform you about 
a missing dependency. 
Note: It is not possible to select the same province for a second record. In this case a 
system message will inform you about a primary key error. 
Export/Import countries and market locations: 
On the page for the trade data you can select as many different countries or villages as 
you need to for one category (e.g. meat export countries or market locations). 
Each new entry has to be selected from the list 
after clicking the arrow down key of the list field. 
 
6. Delete data 
If you want to delete all survey data of a region or a province, click in any field of the 
respective record. Then click the button  in the toolbar. A warning massage appears. 
Click OK to delete the record irretrievably. 
7. Edit administrative units 
For the input of a region, a province or a market location (village) there are different lists 
for selecting the respective entry. If an administrative unit is missing or if the name of a 
unit is incorrect it is possible to edit the lists. 
In the case of modifications of administrative units we would appreciate to receive a 
current version of the administrative boundaries in a GIS compatible format (e.g. 
shapefile). Furthermore, it would be very useful for the analysis to also receive the 
coordinates (e.g. by GIS or maps). Such data can also be uploaded to the FTP-server. 
Click the respective button in the toolbar  or the 
respective item in the Admin Units menu (Regions for the following example). 
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Edit a region: Click the field and enter the 
new name. 
New region: Click the empty field at the end 
of the list or the button  and enter the 
name of the new unit. 
Delete a region: Click the field of the unit 
that should be deleted and then click the 
button  . 
Note: 
A village can only be deleted if there is no 
entry of this village as a market location in 
the national data record. 
A province can only be deleted if there is 
no record with survey data for this 
province. 
Before you can delete a region, all 
provinces of this region also have to be 
deleted. Afterwards, a region can only be deleted if there is no record with survey 
data for this region. 
Otherwise a system message will inform you that the record cannot be deleted because of 
an existing dependency. 
8. Reports 
In the Report menu there are different reports available. If you choose one of the “current” 
reports, only the data of the currently visible region or province are shown in the report. 
Click the button  in the toolbar or click Print in the File menu to get a printout of the 
report. 
 
EPIAAF National Survey Database 
IV. Database transfer 
 
After data entry has been completed the updated database needs to be transferred back onto 
the FTP-server (always supply the current date within the filename). 
 
- Copy the database file and rename it in: 
“EPIAAF - National Survey Database xxx dd-mm-yyyy.mdb” 
xxx represents the country: BFA = Burkina Faso, CMR=Cameroon, CIV=Côte 
d’Ivoire, EGY=Egypt, NER=Niger, NGA=Nigeria, SDN=Sudan. 
dd-mm-yyyy represents the current date. 
(e.g. EPIAAF - National Survey Database NGA 27-04-2008.mdb) 
- Compress the database file if needed (e.g. your internet connection is very slow). 
- Login at the FTP-server: 
Use the address ftp://ftp.fli.bund.de/epiaaf/xxx (xxx represents the 
country). 
- Copy the (compressed) database file onto the FTP-server. 
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Annex 14: National Survey database manual (French version) 
 
Base de données EPIAAF pour les données au niveau national 
Merci de lire ce qui suit avec attention!!! 
 
I. Introduction 
 
Le Friedrich-Loeffler-Institut (FLI) a développé une base de données au format Microsoft 
Access pour les données de l’étude EPIAAF. 
Principes de base de la saisie et du transfert des données 
Une base de données individuelle est attribuée à chaque pays.  Pour utiliser la base de 
données, le logiciel MS-Access 2000 (ou une version plus récente) doit être installé sur votre 
ordinateur. 
Avant d’effectuer une nouvelle saisie de données, la dernière version de la base de la base de 
données doit être téléchargée sur votre ordinateur depuis le serveur FLI en utilisant internet. 
Une fois la base de données téléchargée, vous n’avez plus besoin de la connexion internet 
pour saisir les données. 
Par contre, une fois toutes les données saisies, il faudra retransférer la base de données mise à 
jour sur le serveur FLI au moyen d’internet. 
Comment télécharger la base de données 
Le FLI a mis en place un serveur FTP pour le stockage de la base de données et des autres 
données/documents relatifs à l’étude EPIAAF. Ce serveur sera accessible depuis l’internet 
mais seulement aux personnes autorisées (grâce à un système de login et de mot de passe). La 
base de données spécifique à un pays sera seulement accessible pour le pays concerné ainsi 
que pour les administrateurs du serveur. 
Comme indiqué précédemment, le serveur FTP stocke une base de données spécifique pour 
chaque pays sous un nom du type “EPIAAF - National Survey database BFA.mdb”, etc. La 
taille estimée de la base de données est de 4 - 5 MB lorsqu’elle est compressée. Pour 
télécharger la base de données depuis le serveur, il suffit de copier le fichier du serveur vers 
votre ordinateur (comme vous le feriez d’une clé USB vers votre ordinateur). La seule 
différence est qu’il vous faut une connexion internet pour vous connecter au serveur FTP. (En 
cas de besoin (panne d’internet, etc), la base de données pourra vous être envoyée par courrier 
régulier sous forme de CD-ROM.) 
Une fois copiée sur votre ordinateur, la base de données peut être traitée comme n’importe 
quel autre fichier: vous pouvez la renommer, la copier, ou l’effacer. 
Saisie des données  
Une fois la base de données installée sur votre ordinateur, vous pouvez entrer les données 
sans avoir besoin de connexion internet. 
Toutes les données relatives à un pays doivent être entrées dans la même base de données 
spécifique au pays. Il faut donc veiller, si plusieurs personnes font de la saisie de données, à 
ce qu’elles travaillent l’une après l’autre sur la même base et non pas sur des versions 
différentes de la base de données.  
Transfert des données 
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Une fois les données saisies, la base de données mise à jour doit être retransférée sur le 
serveur FTP. Il suffit de la copier depuis votre ordinateur vers le serveur FTP. Pour ce 
transfert, une connexion internet est nécessaire. Veillez à renommer la base de données mises 
à jour en incluant la date dans le nom du fichier (ex. EPIAAF - National Survey database 
BFA 27-04-2008.mdb). 
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Base de données EPIAAF pour les données au niveau national 
II. Accès à la base de données 
Pour le projet EPIAAF, un serveur FTP a été créé par le Friedrich-Loeffler-Institut (FLI), 
Institute of Epidemiology  pour les informations collectées pendant le projet. Le serveur est 
accessible via l’internet avec deux options: 
a) Option “Lecture seule” vers le repertoire général EPIAAF-Project directory 
Dans ce répertoire se trouvent des informations/documents généraux sur la base de 
données EPIAAF. Un identifiant et un mot de passe sont indispensables pour avoir accès 
aux documents qu’il contient. 
Pour y accéder, utilisez l’adresse suivante ftp://ftp.fli.bund.de/epiaaf. 
b) Option “Lecture et modification” vers un repertoire spécifique à chaque pays country 
directory 
Un répertoire séparé a été créé pour chaque pays de façon à ce que les informations 
propres à un pays restent confidentielles. Un identifiant et mot de passe spécifiques à 
chaque pays permettent d’accéder aux informations/données/documents de ce répertoire et 
de les modifier (copier, coller, renommer, éditer, etc). Durant la première phase de l’étude 
EPIAAF, les bases de données spécifiques à chaque pays seront stockées dans ces 
répertoires spécifiques à chaque pays. C’est aussi ici que sont envoyées les bases de 
données chaque fois qu’elles ont été mises à jour. 
Pour accéder à ces répertoires, utiliser l’adresse suivante : 
ftp://ftp.fli.bund.de/epiaaf/xxx 
xxx représente le code du pays: BFA = Burkina Faso, CMR=Cameroon, CIV=Côte 
d’Ivoire, EGY=Egypt, NER=Niger, NGA=Nigeria, SDN=Sudan. 
 
Se logger au serveur FTP 
La description suivante suppose que votre ordinateur fonctionne avec le système d’opération 
Microsoft Windows. 
- Ouvrir un dossier de votre ordinateur, par exemple le dossier “Mes Documents”. 
- Saisir l’adresse suivante dans la barre d’adresse ftp://ftp.fli.bund.de/epiaaf 
Si la barre d’adresse n’est pas visible en haut de la page, cliquer sur le menu Affichage 
puis sélectionner Barre d’outils et cocher l’option Barre d’adresse. 
- Une boîte de dialogue login doit apparaître et vous devez saisir l’identifiant et le mot 
de passe qui vous ont été communiqués. Si la boîte de dialogue n’apparaît pas, vous 
recevrez un message indiquant qu’il y a un problème d’autorisation d’accès. Cliquez 
alors sur OK puis allez dans le Menu Fichier et cliquez sur  “Se connecter en tant que 
…”. Entrez alors l’identifiant et le mot de passe. 
Comment télécharger la base de données 
Après vous être loggé au serveur FTP, vous trouverez dans le dossier un fichier nommé 
“EPIAAF-National Survey database xxx.zip” (xxx représente le code du pays). 
Copiez ce fichier dans un dossier de votre ordinateur (Mes documents par exemple). 
Le fichier est compressé (*.zip) et doit être décompressé avant d’être ouvert: 
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c) Si vous disposez du logiciel WinZip: doublez cliquez sur le fichier. La fenêtre WinZip 
s’ouvre. Cliquez sur le bouton Extraire et choisissez le dossier de destination du 
fichier extrait. 
d) Si vous ne disposez pas de WinZip mais que votre ordinateur est équipé de Microsoft 
Windows XP ou Vista: le fichier ressemble à un dossier. Double-cliquez sur le dossier 
pour l’ouvrir. Copier ensuite le fichier dans un autre dossier, là où vous souhaitez 
stocker la base de données. 
Après la décompression, vous aurez un fichier avec le même nom mais avec une extension 
.mdb au lieu de .zip. La base de données est maintenant prête pour la saisie des données. 
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EPIAAF National Survey Database 
III. Manuel 
La base de données peut être traitée comme n’importe quel autre fichier, c’est-à-dire que vous 
pouvez la renommer, la copier, et l’effacer. 
 
Attention lors du remplissage de la base de données:  Si vous n’avez pas les données 
pour renseigner un des champs de la base de données, laissez le champ vide. Ne surtout 
pas mettre de zéro sinon le zéro sera considéré comme la valeur du champ. 
9. Ouvrir et fermer la base de données 
La base de données peut être ouverte de la même façon que vous ouvrez d’autres fichiers : 
en double-cliquant sur le fichier. 
Vous pouvez fermer la base de données en cliquant le bouton de fermeture dans l’angle 
supérieur droit de la fenêtre ou en choisissant Quitter dans le Menu Fichier. Il n’y a pas 
besoin de sauvegarder avant de fermer la base de données. Toutes les données saisies sont 
automatiquement enregistrées. 
10. Structure de la base de données 
  
 
 
 
Les données pour chaque niveau administratif sont séparées sur différentes pages 
représentées par des onglets (National data, Regions et Provinces). La base de données 
s’ouvre par défaut sur l’onglet national data (le nom de l’onglet ouvert est surligné en 
orange). Pour accéder à un autre niveau administratif, cliquez sur l’onglet correspondant. 
Record Navigation
Menu Champ de liste Barre d’outilsOnglet Fermer 
Barre de statut Navigation entre 
enregistrements 
Boîtes à cocher 
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Pour le premier niveau administratif (national) il y a seulement un enregistrement pour 
toutes les données nationales. Pour les niveaux deux et trois (regions et provinces) vous 
pouvez stocker un enregistrement pour chaque région ou chaque province. 
Les données pour un enregistrement sont aussi séparées sur différentes pages par un 
système d’onglets (Country/ Environment, Poultry, Trade, Wild birds/Veterinary Services, 
et HPAI Outbreak). 
Si des données sont fournies séparément de la base de données (par exemple des cartes ou 
des couches d’information géographique ou des rapports), veillez à cocher les cases 
correspondantes et à placer ultérieurement les données correspondantes dans le serveur 
FTP correspondant au pays. 
11. Navigation entre les enregistrements 
Pour naviguer entre les différents enregistrements au sein des régions ou des provinces 
respectivement, utilisez la barre de navigation  en bas à gauche de l’écran. 
Enr :  sur 3 
Fonctionnalités de gauche à droite: Premier enregistrement, enregistrement précédent, 
enregistrement actuel, enregistrement suivant, dernier enregistrement, nouvel 
enregistrement, nombre total d’enregistrements. 
12. Navigation entre les champs d’un enregistrement 
Après avoir cliqué sur un onglet, le premier champ de l’onglet correspondant s’active 
automatiquement (le curseur clignote dans le champ correspondant). 
Champ suivant: Utilisez la touche « flèche vers le bas » (parmi les quatre touches flèches 
de navigation sur  le clavier de votre ordinateur) ou la touche de tabulation (sur le clavier) 
pour aller au champ suivant. 
Champ précédent: Utilisez la touche « flèche vers le haut » (parmi les quatre touches 
flèches de navigation sur  le clavier de votre ordinateur) ou la combinaison de touches 
Majuscule + Tabulation pour aller au champ précédent. 
Cases à cocher: Cliquez sur la case à cocher avec le bouton gauche de la souris pour 
cocher . 
Caractère: Lors de la saisie de données, utilisez les touches “flèche vers la gauche” et 
“flèche vers la droite” pour aller vers le caractère suivant ou précédent. 
A la fin de la saisie d’un champ: Utilisez la touche de tabulation ou la touche Entrée pour 
aller au champ suivant. 
13. Saisie des données 
Le premier enregistrement pour chaque niveau administratif est disponible 
automatiquement  pour chaque niveau administratif (national, regions et provinces). Pour 
ajouter de nouveaux enregistrements, cliquez sur le bouton  dans la barre de navigation 
entre enregistrements. 
Dans la barre de statut en bas de la fenêtre, vous trouverez des informations 
précisant le contenu de chaque champ. 
Regions: 
Si vous voulez entrer des données pour une région, vous devez d’abord sélectionner le 
nom de la région en question. Si vous n’indiquez pas pour quelle région vous êtes en train 
de saisir des données, les données ne seront pas enregistrées. 
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Cliquez sur la petite flèche dirigée vers le bas 
pour afficher le menu déroulant avec la liste 
des régions et choisissez la région dans la 
liste. 
 
 
Note: Il n’est pas possible de sélectionner la même région une deuxième fois si un 
enregistrement pour cette région existe déjà. Un message d’erreur s’affiche alors pour 
vous informer qu’il y a une erreur de clé primaire. 
 
Provinces: 
Si vous souhaitez enregistrer des données pour une province, vous devez d’abord 
sélectionner la province (et la région à laquelle cette province appartient). Si vous n’avez 
pas indiqué la province, les données saisies ne seront pas enregistrées. 
 
Sélectionnez la région de la même façon que vous l’avez fait précédemment. Ensuite, 
cliquez sur le menu déroulant avec la liste des provinces et choisissez la province 
concernée. Attention à bien vérifier que la province que vous avez choisie appartient bien 
à la région que vous avez sélectionnée dans le champ précédent. Sinon un message 
apparaîtra vous indiquant un problème de dépendance. 
Note: Il n’est pas possible de sélectionner la même province une deuxième fois si un 
enregistrement pour cette province existe déjà. Un message d’erreur s’affiche alors pour 
vous informer qu’il y a une erreur de clé primaire. 
Export/Import countries et market locations: 
Sur la page pour les données sur le commerce (trade data), vous pouvez sélectionner 
autant de pays différents que vous le souhaitez pour la même catégorie de commerce (par 
exemple : plusieurs pays de destination pour les meat export countries ou les market 
locations). 
Chaque nouvelle saisie doit être sélectionnée au 
moyen de la liste déroulante avec tous les pays du 
monde (en cliquant sur la petite flèche vers le 
bas). 
 
14. Effacer des données 
Si vous voulez effacer toutes les données pour une région ou pour une province, cliquez 
sur n’importe quel champ de l’enregistrement correspondant. Ensuite cliquez sur le 
bouton  dans la barre d’outils. Un message apparaît vous demandant si vous confirmez 
l’effacement de l’enregistrement. 
Cliquez OK pour effacer définitivement l’enregistrement. 
15. Modifier la liste des unités administratives 
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Pour entrer une région, une province ou un marché (village), il existe une liste des régions, 
une liste des provinces et une liste des marchés. Si la région (ou la province ou le village) 
pour laquelle vous souhaitez ajouter des informations n’existe pas dans la liste, vous 
pouvez ajouter le nom manquant à la liste. 
Si vous modifiez la liste des unités administratives, nous apprécierions de recevoir les 
coordonnées géographiques correspondant aux unités administratives que vous avez 
ajoutées (par exemple les coordonnées GPS pour un marché, ou fichier shapefile pour les 
contours d’une région). Ces données peuvent être ajoutées séparément sur le serveur FTP. 
Cliquez sur le bouton correspondent dans le menu   ou 
bien dans le Menu Admin Units dans la barre des menus. (par exemple la région, dans 
l’exemple suivant). 
Modifier le nom d’une région: cliquez sur le 
champ correspondant et faire la modification 
voulue. 
Ajouter une nouvelle région: Cliquez sur le 
champ vide en bas de la liste ou sur le bouton 
 et saisir le nouveau nom. 
Effacer une région: Cliquez sur le champ 
correspondant à celui que vous souhaitez 
effacer puis cliquez sur le bouton  . 
Note: 
Un village ne peut être effacé que si ce 
village n’a été sélectionné comme lieu de 
marché dans aucun enregistrement pour 
les données au niveau national. 
Une province ne peut être effacée que si 
aucun enregistrement ne comporte des 
données pour cette province.  
Avant d’effacer une région, toutes les provinces correspondant à cette région doivent 
au préalable être effacées. Ensuite, la région ne peut être effacée que si aucun 
enregistrement ne comporte de données pour cette région. 
Sinon un message d’erreur apparaîtra indiquant que l’enregistrement ne peut être effacé à 
cause d’un problème de dépendance. 
16. Rapports 
Dans le menu Report, différents types de rapports sont disponibles. Si vous choisissez 
l’option “Current region”, le rapport indiquera les informations pour la région 
actuellement en cours de saisie. Si vous choisissez l’option “Current province”, le rapport 
indiquera les informations pour la province actuellement en cours de saisie.  
Cliquez sur le bouton  dans la barre d’outils ou cliquez sur Imprimer dans le Menu 
Fichier pour obtenir une impression du rapport. 
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EPIAAF National Survey Database 
IV. Transfert de la base de données 
 
Une fois que les données ont été saisies, la base de données mise à jour doit être retransférée 
sur le serveur FTP (pensez à modifier le nom de  la base de données en indiquant la date dans 
le nom). 
 
- Copiez la base de données et renommez-la de la façon suivante: 
“EPIAAF - National Survey Database xxx jj-mm-aaaa.mdb” 
xxx représente le pays: BFA = Burkina Faso, CMR=Cameroon, CIV=Côte d’Ivoire, 
EGY=Egypt, NER=Niger, NGA=Nigeria, SDN=Sudan. 
jj-mm-aaaa représente la date actuelle. 
(e.g. EPIAAF - National Survey Database BFA 27-04-2008.mdb) 
- Compresser la base de données si nécessaire (si votre connexion internet est trop lente 
pour transférer un fichier de plus de 4-5 Megabites). 
- Loggez-vous au serveur FTP: 
Utilisez l’adresse ftp://ftp.fli.bund.de/epiaaf/xxx (xxx représente le 
code du pays). 
- Copiez le fichier (compressé si possible) de la base de données sur le serveur FTP. 
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Annex 15: Village Survey database manual (English version) 
 
EPIAAF Village/Farm Survey Database 
Please first read carefully and completely!!! 
I. Introduction 
 
The Friedrich-Loeffler-Institut (FLI) has developed the new Survey Database in Microsoft 
Access. 
Basic principles of data entry and transfer 
A separate database will be allocated to each country. To use the database the following 
software needs to be installed onto your computer: MS-Access 2000 or a later version. 
Before each new data entry, the previous version of the selected database needs to be 
downloaded onto your computer or notebook via Internet directly from the server. Once 
downloaded, no Internet connection is required to enter a new set of data into the database. 
After completion of the new data entry the updated version of the database needs to be 
transferred back onto the server again via Internet. 
How to download the Survey Database 
The FLI implemented a so called ‘FTP server’. This server is accessible via Internet, but for 
authorized persons only. Country databases are only accessible for the country itself and 
administrators. 
As stated above, this server store a separate database for each country, under a file named for 
example “EPIAAF - Village Survey Database NGA.zip”, etc. The estimated file size will be 1 
MB. To download the selected Survey Database from the server the respective file only has to 
be copied onto your computer. In order to do so a connection to the Internet is required. 
Should need be, this database can also be provided as a CD-ROM and forwarded to you by 
snail mail. 
Once downloaded, the database file can be treated like any other file on your computer: it can 
be renamed, copied or deleted. 
Data entry  
After saving the selected Survey Database onto your computer data entry can start. No 
connection to the Internet is needed now. 
All new data for one country have to be entered into the same database. It is therefore 
compulsory to ensure that different people do not enter data into different versions of the 
selected database at the same time. If there is more than one person authorized to enter data 
for the same country, they can do so only one after the other. 
Data transfer 
After data entry has been completed the updated database needs to be transferred back onto 
the FTP server. This can be done in the same way as downloading the database file, simply by 
copying the updated version back onto the FTP server. For this transfer a connection to the 
Internet is again required. Always supply the current date within the filename: 
(e.g. EPIAAF - Village Survey database NGA 20-05-2008.mdb) 
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.EPIAAF Village/Farm Survey Database 
II. Database access 
For the EPIAAF project a so called FTP-Server was implemented by the Friedrich-Loeffler-
Institut (FLI), Institute of Epidemiology to collect the information recorded during the project. 
The server is accessible via Internet by one of the following options: 
a) “Read only access” to the EPIAAF-Project directory 
In this directory you will find general information about the EPIAAF database. A login 
enables the user to read all information inside.For login please use the address 
ftp://ftp.fli.bund.de/epiaaf. 
b) “Read and write access” to a specific country directory 
A separate directory is allocated to each country. A login enables the user to read all 
information inside and to write information into the directory. In the first phase of the 
project you will find here the databases for the recording of the national and the 
village/farm survey data. After finishing the data entry you will send back the completed 
database to this directory. 
For login please use the address ftp://ftp.fli.bund.de/epiaaf/xxx. 
xxx represents the country: BFA = Burkina Faso, CMR=Cameroon, CIV=Côte d’Ivoire, 
EGY=Egypt, NER=Niger, NGA=Nigeria, SDN=Sudan. 
Login at the FTP-server 
The following description assumes the usage of the system software Microsoft Windows. 
- Open an optional folder on your system, e.g. “Own Documents”. 
- Enter the respective address into the address field, e.g. 
ftp://ftp.fli.bund.de/epiaaf. 
If the address bar is not visible click the View menu then click the Toolbar menu and 
check the item “Address bar”. 
- A login dialog will appear. 
If not so you will get a message that there is a problem with the access authorisation. 
Click OK. Then click the File menu and select the item “Login as …”. 
Enter username and password. 
Username and password will be provided to you by the administrator. 
How to download the database 
After login at the FTP-server you will find a file named “EPIAAF-Village Survey Database 
xxx.zip” (xxx represents the country). 
Copy this file into an optional folder on your system. 
The file is compressed (*.zip) and has to be decompressed first: 
e) With a WinZip installation: Double click the file. The WinZip window opens. Click 
the button Extract. In the next window select the folder where you want to store the 
database and click the button Extract. 
f) Without a WinZip installation using Microsoft Windows XP/Vista: The file looks like 
a folder. Double click the folder to open it. Copy the file inside into another folder 
where you want to store the database. 
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After decompression you have a new file with the same name but with the file extension .mdb 
instead of .zip. The database is now ready for data entry. 
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EPIAAF Village/Farm Survey Database 
III. Manual 
The database file can be handled like any other file, meaning you can rename copy and delete 
as required. 
 
17. Open and close the database 
The database can be opened in the same way as you open other files, e.g. with a double 
click on the database file. 
Close the database with a click on the Close button in the upper right corner of the 
window or click Exit in the File menu. 
18. Database structure 
  
 
 
Data for each village/farm questionnaire are separated on different pages represented by 
tabs (e.g. Numbers / Housing or Outbreak investigation). The database always starts with 
the tab Start/Farm/Environment/Wild birds (the tab of the same name is highlighted). To 
change between pages click on the respective tab. 
Record Navigation
Menu Listfield Toolbar Tab Close
Statusbar Check box 
Tip-Text 
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19. Record navigation 
For navigation between the different questionnaires (records) there is a navigation bar 
 on the bottom of the page.  
Functionality from left to right: First record, previous record, current record, next record, 
last record, new record, total number of records. 
20. Field navigation 
After clicking a tab the first field on the page is the active field. 
Next field: Use the Arrow down key or the Tabulator key to go to the next field. 
Previous field: Use the Arrow up key or the key combination Alt key + Tabulator key to 
go to the previous field. 
Check box: Check the box  with the left mouse key. 
Character: During data input use the Arrow right and the Arrow left key to go to the next 
or previous character within a field. 
After an entry: Use the Tabulator key or the Enter key to go to the next field. 
21. Deactivated data fields 
Some of the data fields are deactivated at first. Dependent of a defined input in other 
fields they will be activated or deactivated again automatically. For example all farm 
fields will only be activated if you choose “farm” as epidemiological unit. 
The input of an activated field which will be deactivated again will not be deleted. In case 
of a mistake you don’t have to enter the data again after reactivating the field. But 
therefore be sure that you delete entries in those fields that will be deactivated again 
permanently. 
22. Tip-Text 
For some of the data field captions a Tip-Text will appear if you stay with the mouse 
pointer on the caption for some seconds. For example the table captions of the fields 
sample types are made up of only one character. Therefore the Tip-Text will show the 
complete description. 
23. Date fields 
The format for entering a date depends on the internal settings of your windows system, 
e.g. 25.05.2008 or 05/25/2008 or 2008-05-25. If you don’t know the current format, have 
a look in the system settings: 
Open Regional and Language Options by clicking the Start button , clicking Control 
Panel, clicking Clock, Language, and Region, and then clicking Regional and Language 
Options. Afterwards click the Formats tab. In the area below you will find an overview of 
the formats. 
For the EPIAAF database the usage of the short date format is mandatory. 
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24. Data entry 
The first empty record for each village/farm questionnaire is automatically available. For 
further records click the button  in the toolbar or in the record navigation bar. 
In the status bar on the bottom of the database window you will get information 
about the content of each field. 
Note: If no data is available please leave the respective data field empty! Only put 
zero, when this is the data field value! 
If you want to enter data for a questionnaire you have to select the respective region, 
province, village and epidemiological unit first. Without these inputs no data will be 
stored. 
Region/Province/Village: 
Click the dropdown arrow from the region list 
field and select an item from the list. Then do 
the same for the province and the village. The 
lists are in alphabetic sorting. 
Note: It is not possible to select the same village for a second record. In this case a system 
message will inform you about a primary key error. 
25. Delete data 
If you want to delete all survey data of a questionnaire, click one of the fields region, 
province, village or unit of the respective record. Then click the button  in the toolbar. 
A warning message appears. 
Click OK to delete the record irretrievably. 
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26. Edit administrative units 
For the input of a region, a province or a village there are different lists for selecting the 
respective entry. If there is an administrative unit is missing or the name of a unit is 
incorrect it is possible to edit the lists. 
In the case of modifications of administrative units we would appreciate to receive a 
current version of the administrative boundaries in a GIS compatible format (e.g. 
shapefile). Furthermore, it would be very useful for the analysis also to receive the 
coordinates of villages or farms (e.g. by GIS or maps). Such data can also be uploaded to 
the FTP-server or sending by email. 
Click the respective button in the toolbar  or the 
respective item in the Admin Units menu (Regions for the following example). 
Edit a region: Click the field and enter the 
new name. 
New region: Click the empty field at the end 
of the list or the button  and enter the 
name of the new region. 
Delete a region: Click the field of the region 
that should be deleted and then click the 
button  . 
Note: 
A village can only be deleted if there is no 
record with questionnaire data for this 
village. 
A province can only be deleted if there is 
no record with questionnaire data for this 
province. 
Before you can delete a region, all 
provinces of this region also have to be 
deleted. Afterwards, a region can only be deleted if there is no record with 
questionnaire data for this region. 
Otherwise a system message will inform you that the record cannot be deleted because of 
an existing dependency. 
27. Reports 
In the Report menu there are two reports available. If you choose the “current” report, 
only the data of the currently visible questionnaire are shown in the report. 
Click the button  in the toolbar or click Print in the File menu to get a printout of the 
report. 
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EPIAAF Village/Farm Survey Database 
IV. Database transfer 
 
After data entry has been completed the updated database needs to be transferred back onto 
the FTP-server (always supply the current date within the filename). 
 
- Copy the database file and rename it in: 
“EPIAAF - Village Survey Database xxx dd-mm-yyyy.mdb” 
xxx represents the country: BFA = Burkina Faso, CMR=Cameroon, CIV=Côte 
d’Ivoire, EGY=Egypt, NER=Niger, NGA=Nigeria, SDN=Sudan. 
dd-mm-yyyy represents the current date. 
(e.g. EPIAAF - Village Survey Database NGA 20-05-2008.mdb) 
- Compress the database file if needed (e.g. your internet connection is very slow). 
- Login at the FTP-server: 
Use the address ftp://ftp.fli.bund.de/epiaaf/xxx (xxx represents the 
country). 
- Copy the (compressed) database file onto the FTP-server. 
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Annex 16: Village Survey database manual (French version) 
Base de données EPIAAF pour les données village/ferme 
Merci de lire ce qui suit avec attention!!! 
 
I. Introduction 
 
Le Friedrich-Loeffler-Institut (FLI) a développé une base de données au format Microsoft 
Access pour les données de l’étude EPIAAF. 
Principes de base de la saisie et du transfert des données 
Une base de données individuelle est attribuée à chaque pays.  Pour utiliser la base de 
données, le logiciel MS-Access 2000 (ou une version plus récente) doit être installé sur votre 
ordinateur. 
Avant d’effectuer une nouvelle saisie de données, la dernière version de la base de la base de 
données doit être téléchargée sur votre ordinateur depuis le serveur FLI en utilisant internet. 
Une fois la base de données téléchargée, vous n’avez plus besoin de la connexion internet 
pour saisir les données. 
Par contre, une fois toutes les données saisies, il faudra retransférer la base de données mise à 
jour sur le serveur FLI au moyen d’internet. 
Comment télécharger la base de données 
Le FLI a mis en place un serveur FTP pour le stockage de la base de données et des autres 
données/documents relatifs à l’étude EPIAAF. Ce serveur sera accessible depuis l’internet 
mais seulement aux personnes autorisées (grâce à un système de login et de mot de passe). La 
base de données spécifique à un pays sera seulement accessible pour le pays concerné ainsi 
que pour les administrateurs du serveur. 
Comme indiqué précédemment, le serveur FTP stocke une base de données spécifique pour 
chaque pays sous un nom du type “EPIAAF - Village Survey database BFA.zipmdb”, etc. La 
taille estimée de la base de données est de 1 MB lorsqu’elle est compressée. Pour télécharger 
la base de données depuis le serveur, il suffit de copier le fichier du serveur vers votre 
ordinateur (comme vous le feriez d’une clé USB vers votre ordinateur). La seule différence 
est qu’il vous faut une connexion internet pour vous connecter au serveur FTP. (En cas de 
besoin (panne d’internet, etc), la base de données pourra vous être envoyée par courrier 
régulier sous forme de CD-ROM.) 
Une fois copiée sur votre ordinateur, la base de données peut être traitée comme n’importe 
quel autre fichier: vous pouvez la renommer, la copier, ou l’effacer. 
Saisie des données  
Une fois la base de données installée sur votre ordinateur, vous pouvez entrer les données 
sans avoir besoin de connexion internet. 
Toutes les données relatives à un pays doivent être entrées dans la même base de données 
spécifique au pays. Il faut donc veiller, si plusieurs personnes font de la saisie de données, à 
ce qu’elles travaillent l’une après l’autre sur la même base et non pas sur des versions 
différentes de la base de données.  
Transfert des données 
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Une fois les données saisies, la base de données mise à jour doit être retransférée sur le 
serveur FTP. Il suffit de la copier depuis votre ordinateur vers le serveur FTP. Pour ce 
transfert, une connexion internet est nécessaire. Veillez à renommer la base de données mises 
à jour en incluant la date dans le nom du fichier (ex. EPIAAF - Village Survey database BFA 
27-04-2008.mdb). 
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Base de données EPIAAF pour les données village/ferme 
II. Accès à la base de données 
 
Pour le projet EPIAAF, un serveur FTP a été créé par le Friedrich-Loeffler-Institut (FLI), 
Institute of Epidemiology  pour les informations collectées pendant le projet. Le serveur est 
accessible via l’internet avec deux options: 
a) Option “Lecture seule” vers le repertoire général EPIAAF-Project directory 
Dans ce répertoire se trouvent des informations/documents généraux sur la base de 
données EPIAAF. Un identifiant et un mot de passe sont indispensables pour avoir accès 
aux documents qu’il contient. 
Pour y accéder, utilisez l’adresse suivante ftp://ftp.fli.bund.de/epiaaf. 
b) Option “Lecture et modification” vers un repertoire spécifique à chaque pays country 
directory 
Un répertoire séparé a été créé pour chaque pays de façon à ce que les informations 
propres à un pays restent confidentielles. Un identifiant et mot de passe spécifiques à 
chaque pays permettent d’accéder aux informations/données/documents de ce répertoire et 
de les modifier (copier, coller, renommer, éditer, etc). Durant la première phase de l’étude 
EPIAAF, les bases de données spécifiques à chaque pays seront stockées dans ces 
répertoires spécifiques à chaque pays. C’est aussi ici que sont envoyées les bases de 
données chaque fois qu’elles ont été mises à jour. 
Pour accéder à ces répertoires, utiliser l’adresse suivante : 
ftp://ftp.fli.bund.de/epiaaf/xxx 
xxx représente le code du pays: BFA = Burkina Faso, CMR=Cameroon, CIV=Côte 
d’Ivoire, EGY=Egypt, NER=Niger, NGA=Nigeria, SDN=Sudan. 
 
Se logger au serveur FTP 
La description suivante suppose que votre ordinateur fonctionne avec le système d’opération 
Microsoft Windows. 
- Ouvrir un dossier de votre ordinateur, par exemple le dossier “Mes Documents”. 
- Saisir l’adresse suivante dans la barre d’adresse ftp://ftp.fli.bund.de/epiaaf 
Si la barre d’adresse n’est pas visible en haut de la page, cliquer sur le menu Affichage 
puis sélectionner Barre d’outils et cocher l’option Barre d’adresse. 
- Une boîte de dialogue login doit apparaître et vous devez saisir l’identifiant et le mot 
de passe qui vous ont été communiqués. Si la boîte de dialogue n’apparaît pas, vous 
recevrez un message indiquant qu’il y a un problème d’autorisation d’accès. Cliquez 
alors sur OK puis allez dans le Menu Fichier et cliquez sur  “Se connecter en tant que 
…”. Entrez alors l’identifiant et le mot de passe. 
Comment télécharger la base de données 
Après vous être loggé au serveur FTP, vous trouverez dans le dossier un fichier nommé 
“EPIAAF-Village Survey database xxx.zip” (xxx représente le code du pays). 
Copiez ce fichier dans un dossier de votre ordinateur (Mes documents par exemple). 
Le fichier est compressé (*.zip) et doit être décompressé avant d’être ouvert: 
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g) Si vous disposez du logiciel WinZip: doublez cliquez sur le fichier. La fenêtre WinZip 
s’ouvre. Cliquez sur le bouton Extraire et choisissez le dossier de destination du 
fichier extrait. 
h) Si vous ne disposez pas de WinZip mais que votre ordinateur est équipé de Microsoft 
Windows XP ou Vista: le fichier ressemble à un dossier. Double-cliquez sur le dossier 
pour l’ouvrir. Copier ensuite le fichier dans un autre dossier, là où vous souhaitez 
stocker la base de données. 
Après la décompression, vous aurez un fichier avec le même nom mais avec une extension 
.mdb au lieu de .zip. La base de données est maintenant prête pour la saisie des données. 
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Base de données EPIAAF pour les données village/ferme 
III. Manuel 
 
La base de données peut être traitée comme n’importe quel autre fichier, c’est-à-dire que vous 
pouvez la renommer, la copier, et l’effacer. 
 
Attention lors du remplissage de la base de données:  Si vous n’avez pas les données 
pour renseigner un des champs de la base de données, laissez le champ vide. Ne surtout 
pas mettre de zéro sinon le zéro sera considéré comme la valeur du champ. 
28. Ouvrir et fermer la base de données 
La base de données peut être ouverte de la même façon que vous ouvrez d’autres fichiers : 
en double-cliquant sur le fichier. 
Vous pouvez fermer la base de données en cliquant le bouton de fermeture dans l’angle 
supérieur droit de la fenêtre ou en choisissant Quitter dans le Menu Fichier. Il n’y a pas 
besoin de sauvegarder avant de fermer la base de données. Toutes les données saisies sont 
automatiquement enregistrées. 
29. Structure de la base de données 
  
 
 
 
Les données pour chaque village/ferme séparées sur différentes pages représentées par des 
onglets (ex : Numbers/ Housing or Outbreak investigation). La base de données s’ouvre 
Record Navigation
Menu Champ de liste Barre d’outils Onglet Fermer 
Barre de statut Navigation entre 
enregistrements 
Boîtes à cocher 
Message d’aide
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par défaut sur l’onglet Start/Farm/Environment/Wild birds (le nom de l’onglet ouvert est 
surligné). Pour accéder à une autre page, cliquez sur l’onglet correspondant. 
30. Navigation entre les enregistrements 
Pour naviguer entre les différents enregistrements au sein des questionnaires, utilisez la 
barre de navigation  en bas à gauche de l’écran. 
Enr :  sur 3 
Fonctionnalités de gauche à droite: Premier enregistrement, enregistrement précédent, 
enregistrement actuel, enregistrement suivant, dernier enregistrement, nouvel 
enregistrement, nombre total d’enregistrements. 
31. Navigation entre les champs d’un enregistrement 
Après avoir cliqué sur un onglet, le premier champ de l’onglet correspondant s’active 
automatiquement (le curseur clignote dans le champ correspondant). 
Champ suivant: Utilisez la touche « flèche vers le bas » (parmi les quatre touches flèches 
de navigation sur  le clavier de votre ordinateur) ou la touche de tabulation (sur le clavier) 
pour aller au champ suivant. 
Champ précédent: Utilisez la touche « flèche vers le haut » (parmi les quatre touches 
flèches de navigation sur  le clavier de votre ordinateur) ou la combinaison de touches 
Majuscule + Tabulation pour aller au champ précédent. 
Cases à cocher: Cliquez sur la case à cocher avec le bouton gauche de la souris pour 
cocher . 
Caractère: Lors de la saisie de données, utilisez les touches “flèche vers la gauche” et 
“flèche vers la droite” pour aller vers le caractère suivant ou précédent. 
A la fin de la saisie d’un champ: Utilisez la touche de tabulation ou la touche Entrée pour 
aller au champ suivant. 
32. Champs de données désactivés 
Certains champs de données sont d’emblée désactivés. En fonction d’une saisie 
particulière dans un autre champ, ils seront automatiquement activés ou désactivés de 
nouveau. Par exemple, tous les champs de données relatifs aux fermes seront activés si 
vous choisissez « ferme » comme unité épidémiologique.  
Les données saisies dans un champ activé qui est par la suite désactivé ne sont pas 
effacées. Ainsi, en cas d’erreur, vous n’aurez pas besoin de ressaisir les données. Veillez 
donc à effacer vous-même les données saisies dans un champ qui sera désactivé de façon 
permanente. 
33. Message d’aide 
Pour les légendes de certains champs de données, un message d’aide s’affiche si vous 
pointez la souris sur la légende pendant quelques secondes. Par exemple, les légendes 
correspondant aux types d’échantillon collecté sont constituées d’un seul caractère. Le 
message d’aide affiche quant à lui la description complète du type d’échantillon. 
34. Champs de date 
Le format pour saisir une date dépend du paramétrage interne de votre système Windows, 
par exemple 25.05.2008 ou 05/25/2008 ou 2008-05-25. Si vous ne savez pas quel est votre 
format par défaut, regarder dans les paramètres de système : 
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Cliquez sur le bouton “Démarrer” , puis sur “Panneau de configuration”, puis sur 
“Options régionales et linguistiques”, puis sur « Options régionales ». Le format de date 
courte est indiqué dans le tableau et correspond à celui qui doit être utilisé pour remplir la 
base de données EPIAAF. 
35. Saisie des données 
Le premier enregistrement vide pour chaque village/ferme est disponible 
automatiquement. Pour ajouter de nouveaux enregistrements, cliquez sur le bouton  
dans la barre de navigation entre enregistrements. 
Dans la barre de statut en bas de la fenêtre, vous trouverez des informations 
précisant le contenu de chaque champ. 
Si vous n’avez pas les données pour renseigner un des champs de la base de données, 
laissez le champ vide. Ne mettre zéro que si zéro est la valeur du champ. 
Si vous voulez entrer des données pour un questionnaire, vous devez d’abord sélectionner 
la région respective, la province, le village et l’unité épidémiologique. Si vous n’avez pas 
renseigné ces champs, aucune donnée ne pourra être saisie. 
Région/province/village 
Cliquez sur la petite flèche dirigée vers le bas 
pour      afficher le menu déroulant avec la 
liste des régions et choisissez la région dans 
la liste. Faites de même pour la province et le 
village. Les champs de liste sont dans l’ordre 
alphabétique. 
 
 
Note: Il n’est pas possible de sélectionner le même village pour un deuxième 
enregistrement. Un message d’erreur s’affiche alors pour vous informer qu’il y a une 
erreur de clé primaire. 
 
36. Effacer des données 
Si vous voulez effacer toutes les données pour un questionnaire, cliquez sur n’importe 
quel champ de l’enregistrement correspondant. Ensuite cliquez sur le bouton  dans la 
barre d’outils. Un message apparaît vous demandant si vous confirmez l’effacement de 
l’enregistrement. 
Cliquez OK pour effacer définitivement l’enregistrement. 
 
37. Modifier la liste des unités administratives 
Pour entrer une région, une province ou village, il existe une liste des régions, une liste 
des provinces et une liste des villages. Si la région (ou la province ou le village) pour 
laquelle vous souhaitez ajouter des informations n’existe pas dans la liste, ou si le nom est 
mal orthographié, il est possible de modifier la liste. 
Si vous modifiez la liste des unités administratives, nous apprécierions de recevoir les 
coordonnées géographiques correspondant aux unités administratives que vous avez 
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ajoutées (par exemple le fichier shapefile pour les contours d’une région). De plus, il sera 
aussi très utile de recevoir les coordonnées GPS des villages ou des fermes. Ces données 
peuvent être ajoutées séparément sur le serveur FTP ou envoyées par email. 
Cliquez sur le bouton correspondent dans le menu   ou 
bien dans le Menu Admin Units dans la barre des menus. (par exemple la région, dans 
l’exemple suivant). 
Modifier le nom d’une région: cliquez sur le 
champ correspondant et faire la modification 
voulue. 
Ajouter une nouvelle région: Cliquez sur le 
champ vide en bas de la liste ou sur le bouton 
 et saisir le nouveau nom. 
Effacer une région: Cliquez sur le champ 
correspondant à celui que vous souhaitez 
effacer puis cliquez sur le bouton  . 
Note: 
Un village ne peut être effacé que si il n’y a 
aucun enregistrement avec des données 
questionnaire pour ce village. 
Une province ne peut être effacée que si 
aucun enregistrement ne comporte des 
données questionnaire pour cette 
province.  
Avant d’effacer une région, toutes les provinces correspondant à cette région doivent 
au préalable être effacées. Ensuite, la région ne peut être effacée que si aucun 
enregistrement ne comporte de données questionnaire pour cette région. 
Sinon un message d’erreur apparaîtra indiquant que l’enregistrement ne peut être effacé à 
cause d’un problème de dépendance. 
38. Rapports 
Dans le menu Report, deux types de rapports sont disponibles. Si vous choisissez l’option 
“Current report”, le rapport indiquera les informations pour le questionnaire en cours de 
saisie.  
Cliquez sur le bouton  dans la barre d’outils ou cliquez sur Imprimer dans le Menu 
Fichier pour obtenir une impression du rapport. 
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Base de données EPIAAF pour les données village/ferme 
IV. Transfert de la base de données 
 
Une fois que les données ont été saisies, la base de données mise à jour doit être retransférée 
sur le serveur FTP (pensez à modifier le nom de  la base de données en indiquant la date dans 
le nom). 
 
- Copiez la base de données et renommez-la de la façon suivante: 
“EPIAAF - Village Survey Database xxx jj-mm-aaaa.mdb” 
xxx représente le pays: BFA = Burkina Faso, CMR=Cameroon, CIV=Côte d’Ivoire, 
EGY=Egypt, NER=Niger, NGA=Nigeria, SDN=Sudan. 
jj-mm-aaaa représente la date actuelle. 
(e.g. EPIAAF - National Survey Database BFA 27-04-2008.mdb) 
- Compresser la base de données si nécessaire (si votre connexion internet est trop lente 
pour transférer un fichier de plus de 4-5 Megabites). 
- Loggez-vous au serveur FTP: 
Utilisez l’adresse ftp://ftp.fli.bund.de/epiaaf/xxx (xxx représente le 
code du pays). 
- Copiez le fichier (compressé si possible) de la base de données sur le serveur FTP. 
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Annex 17: Contact information  
 
Firstname LASTNAME Country Institution Position Email 
Dr Estelle KANYALA Burkina Faso Ministère des Ressources Animales Directrice de la Santé Animale masibidou@hotmail.com 
Dr Bernard DOULKOM Burkina Faso Ministère des Ressources Animales Chef du Service Protection Sanitaire riberdoul@hotmail.com  dsv@fasonet.bf 
Dr Saïdou HAMADOU  Cameroon Ministère de l'élevage, des pêches et des industries animales Directeur des Services Vétérinaires, hama_saidou@yahoo.fr 
Dr Louis BANIPE  Cameroon Ministère de l'élevage, des pêches et des industries animales 
Sous-Directeur de la Protection 
Sanitaire des Cheptels à la Direction 
des Services Vétérinaires 
louis_banipe@hotmail.com  
louis.banipe@yahoo.fr 
Dr Ahmed TAWFIK Egypt General Organization for Veterinary Services, Ministry of Agriculture  
Chairman, General Organization for 
Veterinary Services  tawfik@claes.sci.eg 
Dr Amira KAMAL ELDIN Egypt General Organization for Veterinary Services, Ministry of Agriculture  Head of the Epidemiology Unit 
amira_egypt@hotmail.com   
amiraegypt@gmail.com 
Dr Ihab EL MASRY Egypt General Organization for Veterinary Services, Ministry of Agriculture  Veterinary Officer ehabelmasry@inbox.com 
Dr Kouamé KANGA  Ivory Coast 
Ministère de la Production Animale et 
des Ressources Halieutiques, Direction 
des Services vétérinaires 
Directeur des Services Vétérinaires kangach@aviso.ci 
Dr Séda Kouiézi Raymond 
Mélaine TAHA Ivory Coast 
Ministère de la Production Animale et 
des Ressources Halieutiques, Direction 
des Services vétérinaires 
Sous Directeur de la Santé Animale taharaymond@yahoo.fr  
Dr Seini ABOUBACAR Niger Ministère des Ressources Animales Directeur de la Sante Animale kioseini@yahoo.fr 
Dr Maikano ISSOUFOU Niger Ministère des Ressources Animales Directeur du Laboratoire Vétérinaire maikanoissoufou@yahoo.fr 
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Dr Mamman MAGAJI Nigeria 
Fed. Ministry of Agr. and Rural 
Development (Dep of Livestock and Pest 
Control Services) 
Assistant Chief Veterinary Officer magajimamm@yahoo.com 
Dr. Ademola MAJASAN  Nigeria 
Fed. Ministry of Agr. and Rural 
Development (Dep of Livestock and Pest 
Control Services) 
Principal Veterinary Officer demmyjash@yahoo.com 
Dr Mohammed Abdel RAZIG 
AZIZ Northern Sudan 
Department of Animal Health & 
Epiziootic Disease Control, Federal 
Ministry of Animal Resources & 
Fisheries,  Khartoum 
Director General marazig@hotmail.com 
Dr Ismael Adam YAGOUB Northern Sudan Federal Ministry of Animal Resources & Fisheries,  Khartoum 
Director of Epiziootic Diseases 
Department   
Dr Agol Malak KWAI KUT Southern Sudan 
Department of Veterinary Services 
Ministry of Animal Resources & 
Fisheries, Government of South Sudan 
(GoSS) Juba 
Director General agolkwai@yahoo.com, darfsaar@yahoo.co.uk 
Dr Jacob Maiju KOROK Southern Sudan 
Ministry of Animal Resources & 
Fisheries, Government of South Sudan 
(GoSS) Juba 
Director of Epidemiology & Infectious 
Diseases   
Dr Eric ETTER Sénégal CIRAD Veterinary Epidemiologist eric.etter@cirad.fr 
Dr Julien CAPPELLE France CIRAD Veterinary Epidemiologist julien.cappelle@cirad.fr 
Dr François ROGER France CIRAD Veterinary Epidemiologist francois.roger@cirad.fr 
Dr Sophie MOLIA France CIRAD Veterinary Epidemiologist sophie.molia@cirad.fr 
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Dr Arnaud LEMENACH Italy FAO Animal Health officer arnaud.lemenach@fao.org 
Dr Stéphane DE LA ROCQUE Italy FAO Animal Health Officer stephane.delarocque@fao.org 
Dr Anja GLOBIG Germany FLI Veterinary Virologist anja.globig@fli.bund.de 
Dr Christoph STAUBACH Germany FLI   christoph.staubach@fli.bund.de 
Dr Detlef HOERETH-
BOENTGEN Germany FLI   
 detlef.hoereth-
boentgen@fli.bund.de 
Dr Manfred TANNER Germany FLI Veterinary Epidemiologist manfred.tanner@fli.bund.de 
Dr Wolfgang BOEHLE Germany FLI   Wolfgang.Boehle@fli.bund.de 
Dr Alessandro CRISTALLI Italy IZSVe   acristalli@IZSVevenezie.it 
Dr Giovanni CATTOLI Italy IZSVe   gcattoli@IZSVevenezie.it 
Dr Katia CAPELLO Italy IZSVe  kcapello@IZSVevenezie.it 
Dr Filippo CILLONI Italy IZSVe  fcilloni@IZSVevenezie.it 
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Dr Raffaella NISI Italy IZSVe  rnisi@IZSVevenezie.it 
Dr Luca BUSANI Italy IZSVe Epidemiologist crev.lbusani@IZSVevenezie.it 
Dr Stefano MARANGON Italy IZSVe   smarangon@IZSVevenezie.it 
Dr Agnès WARET UK RVC   awaret@rvc.ac.uk 
Dr Barbara HAESLER UK RVC  bhaesler@rvc.ac.uk 
Dr Barbara WIELAND UK RVC   bwieland@rvc.ac.uk 
Dr Dirk PFEIFFER UK RVC   pfeiffer@rvc.ac.uk 
Dr Gillian DIESEL UK RVC   gdiesel@rvc.ac.uk 
Dr Guillaume FOURNIE UK RVC   gfournie@rvc.ac.uk 
Dr Javier GUITIAN UK RVC Senior lecturer in Population Medicine jguitian@rvc.ac.uk 
Dr Marius GILBERT Belgium ULB Chercheur qualifié FNRS mgilbert@ulb.ac.be 
 
 
